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(54) THRUST WASHER FOR HIGH SPEED AND HIGH SURFACE PRESSURE SLIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten a size of a thrust washer for a high speed and high 
surface pressure slide in an axial direction and to reduce in a weight by satisfying all of a wear 
resistance, low frictional coefficient and required rigidity. 

SOLUTION: The thrust washer for a high speed and high surface pressure slide is formed of 
a resin composition containing 10 to 80 pts.wt. of carbon fiber and 2 to 50 pts.wt. of 
perflurofluororesin such as a polytetrafluoroethylene resin or the like to 100 pts.wt. of 
polyallylene sulfide resin such as polyphenylene sulfide resin or the like. The washer may be 
formed of a resin composition mixed with 1 to 30 pts.wt. of a molybdenum compound. In the 
case of manufacturing a thrust washer for a high speed and high surface pressure slide 
having an oil hole formed to penetrate a groove communicating with an outer periphery from 
an inner periphery of an annular washer or front and rear surfaces of a thrust washer, a sprue 
is disposed on an inner or outer periphery of a mold to injection mold. 
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"< * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The high speed and the thrust washer for the quantity planar pressure slipping sections which 
consists of a resin constituent which uses poly arylene sulfide system resin, a carbon fiber, and a 
perfluoro system fluororesin as an indispensable component. 

[Claim 2] The high speed and the thrust washer for the quantity planar pressure slipping sections which 
consists of a resin constituent which blended a carbon fiber 10-80 weight sections, and the perfluoro 
system fluororesin 2-50 weight sections to the poly arylene sulfide system resin 100 weight section. 
[Claim 3] The high speed and the thrust washer for the quantity planar pressure slipping sections which 
consists of a resin constituent which uses poly arylene sulfide system resin, a carbon fiber, a perfluoro 
system fluororesin, and a molybdenum compound as an indispensable component. 
[Claim 4] The high speed and the thrust washer for the quantity planar pressure slipping sections which 
consists of a resin constituent which blended a carbon fiber 10-80 weight sections, the perfluoro system 
fluororesin 2 - 50 weight sections, and a molybdenum compound 1 - 30 weight sections to the poly 
arylene sulfide system resin 100 weight section. 

[Claim 5] A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-4 said whose high speed and thrust washers for the quantity planar pressure 
slipping sections are what has the projection for immobilization which projects in the direction of an 
axis on a front face. 

[Claim 6] A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 which are what has the hole which penetrates the slot where said high speed 
and thrust washer for the quantity planar pressure slipping sections lead to a periphery from the inner 
circumference of an annular thrust washer, or the front rear face of a thrust washer. 
[Claim 7] A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-6 said whose high speed and thrust washers for the quantity planar pressure 
slipping sections are thrust washers for transmission. 

[Claim 8] A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-6 said whose high speed and thrust washers for the quantity planar pressure 
slipping sections are thrust washers for automatic transmissions. 

[Claim 9] In the manufacture approach of of the high speed and the thrust washer for the quantity planar 
pressure slipping sections in which the hole which penetrates the slot formed in the sliding surface of an 
annular thrust washer or the front rear face of a thrust washer was formed The gate is arranged about the 
molding die of said thrust washer to the part equivalent to the inner skin or the peripheral face of a thrust 
washer. The manufacture approach of of the high speed and the thrust washer for the quantity planar 
pressure slipping sections characterized by carrying out injection molding of the melting resin 
constituent which uses poly arylene sulfide system resin, a carbon fiber, and a perfluoro system 
fluororesin as an indispensable component from this gate. 

[Claim 10] Arrangement of said gate is the manufacture approach of of the high speed and the thrust 
washer for the quantity planar pressure slipping sections according to claim 9 which is the arrangement 
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with which the gate, a slot, or a hole does not lap on the radiation shaft from the core of a thrust washer. 
[Claim 1 1] Said gate is the manufacture approach of of the high speed and the thrust washer for the 
quantity planar pressure slipping sections according to claim 9 or 10 which prepares and carries out 
injection molding of the resin rich area ball section for gas drainage to the part which was formed in one 
place and is most distant from this gate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thrust washer for transmission, especially the thrust 
washer for automatic transmissions in detail about a high speed, the thrust washer for the quantity planar 
pressure slipping sections, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Generally, the torque-converter section of automatic transmissions (it is 
hereafter called AT or an automatic transmission for short.), such as automobiles, such as a torque 
converter and Clutch hydraulic application, consists of a pump impeller connected with the input 
member of the rotational motion force, and a turbine liner connected with an output member, and 5-10 
thrust needle bearings are usually used for such a AT. 

[0003] Since a thrust needle bearing can consist of a needle roller and a retainer and sliding contact 
(slide contact) of the turbine etc. cannot be directly carried out to a needle roller, it is attached through 
the orbital board and the minimum width of face which anchoring takes for this orbital board is 
restricted. 

[0004] In order to attain a miniaturization and lightweight-izing of AT in recent years, changing a thrust 
needle bearing into thrust washers made of synthetic resin, such as phenol resin or Nylon, is examined. 
It is for carrying out the thinning of the part of a thrust needle bearing, and realizing a miniaturization 
and lightweight-izing of AT as the reason. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the thrust washer made of phenol resin has large 
frictional resistance to the top which is not enough as for abrasion resistance, its loss (loss) of power 
transfer is large, and the torque transmission efficiency of AT becomes low. 

[0006] Moreover, although the frictional resistance of the thrust washer made of Nylon is comparatively 
small, abrasion resistance is not enough, and in order to improve endurance, it needs to enlarge thickness 
of a washer. However, then, the dimension of the shaft orientations of a thrust washer cannot become 
large, and cannot respond to the request of the miniaturization of AT, lightweight-izing, and low-cost- 
izing. 

[0007] then, the fault of the thrust washer made of conventional synthetic resin which described the 
technical problem of this invention above — improving — abrasion resistance, low coefficient of friction, 
and necessary rigidity — all — satisfied — making — the dimension of the direction of an axis of the thrust 
washer for AT - it can be shortened - lightweight - it is considering as the thrust washer [-izing / a 
thrust washer ] for AT. 

[0008] Moreover, it is being able to use it as a thrust washer for AT which can be used under a high 
speed and quantity planar pressure conditions severer than before, and responding to the request of low- 
cost-izing moreover. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it considered 
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as the high speed and the thrust washer for the quantity planar pressure slipping sections which consists 
of a resin constituent which uses poly arylene sulfide system resin, a carbon fiber, and a perfluoro 
system fluororesin as an indispensable component. 

[0010] Moreover, it considered as the high speed and the thrust washer for the quantity planar pressure 
slipping sections which consists of a resin constituent which blended a carbon fiber 10-80 weight 
sections, and the perfluoro system fluororesin 2-50 weight sections to the poly arylene sulfide system 
resin 100 weight section. 

[001 1] Moreover, it considered as the high speed and the thrust washer for the quantity planar pressure 
slipping sections which consists of a resin constituent which uses poly arylene sulfide system resin, a 
carbon fiber, a perfluoro system fluororesin, and a molybdenum compound as an indispensable 
component. 

[0012] Moreover, it considered as the high speed and the thrust washer for the quantity planar pressure 
slipping sections which consists of a resin constituent which blended a carbon fiber 10-80 weight 
sections, the perfluoro system fluororesin 2-50 weight sections, and a molybdenum compound 1 - 30 
weight sections to the poly arylene sulfide system resin 100 weight section. 

[0013] Moreover, said high speed and thrust washer for the quantity planar pressure slipping sections 
considered as the high speed and the thrust washer for the quantity planar pressure slipping sections 
which is what has the projection for immobilization which projects in the direction of an axis on a front 
face. 

[0014] Moreover, said high speed and thrust washer for the quantity planar pressure slipping sections 
considered as the high speed and the thrust washer for the quantity planar pressure slipping sections 
which is what has the hole which penetrates the slot formed in the sliding surface of an annular thrust 
washer, or the front rear face of a thrust washer. 

[0015] Moreover, the thrust washer which uses as the thrust washer for transmission the thrust washer 
which consists of the above-mentioned resin constituent, or consists of the above-mentioned resin 
constituent was used as the thrust washer for automatic transmissions. 

[0016] Moreover, it sets to the manufacture approach of of the high speed and the thrust washer for the 
quantity planar pressure slipping sections in which the hole which penetrates the slot formed in the 
sliding surface of an annular thrust washer or the front rear face of a thrust washer was formed. The gate 
is arranged about the molding die of said thrust washer to the part equivalent to the inner skin or the 
peripheral face of a thrust washer. It considered as the manufacture approach of of the high speed and 
the thrust washer for the quantity planar pressure slipping sections characterized by carrying out 
injection molding of the melting resin constituent which uses poly arylene sulfide system resin, a carbon 
fiber, and a perfluoro system fluororesin as an indispensable component from this gate. 
[0017] As for arrangement of said gate, in the manufacture approach of of the above-mentioned high 
speed and thrust washer for the quantity planar pressure slipping sections, it is desirable that it is the 
arrangement with which the gate, a slot, or a hole does not lap on the radiation shaft from the core of a 
thrust washer. Moreover, as for said gate, it is desirable to prepare and carry out injection molding of the 
resin rich area ball section for gas drainage to the part which was formed in one place and is most distant 
from this gate. 

[0018] Since a high speed and the thrust washers for the quantity planar pressure slipping sections, such 
as a thrust washer for transmission which consists of the above-mentioned predetermined constituent, or 
a thrust washer for automatic transmissions, are excellent in abrasion resistance, they can form the 
dimension (thickness) of shaft orientations in thin meat. Moreover, since it is low coefficient of friction, 
a torque loss can be reduced, and slipping generation of heat is controlled and it is hard to deform, and it 
slides on such a desirable property, and is not based on the quality of the material (** and **) of a phase 
deposit group, for example, stabilizes and demonstrates also to any of an elastic aluminum metal or hard 
carbon steel. 

[0019] Therefore, thrust washers for transmission, such as AT concerning this invention, can adopt an 
aluminum metal now as slide contact components, and it becomes possible to attain small, lightweight- 
izing, and low cost-ization. 
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[0020] Productivity is excellent in the manufacture approach of a high speed and the thrust washer for 
the quantity planar pressure slipping sections with injection molding, a slot can be fabricated by it 
precisely and easily, and a cheap thrust washer can be offered. Moreover, since the gate has been 
arranged to the inner skin or the peripheral face of a molding die of a thrust washer, the remains of the 
gate (gate) are not formed in the thrust sliding surface, and bad influences by the remains of the gate 
(gate), such as a slipping nature fall and a mechanical-strength fall, can be avoided. 
[0021] Moreover, the thrust washer which is the arrangement with which the gate, a slot, or a hole does 
not lap in the direction of an axis of a thrust washer turns into a thrust washer which lessened the fall on 
the strength as much as possible, and carried out thinning more. 

[0022] Moreover, in case injection molding is carried out, air, gas, etc. in a metal mold mold cavity are 
discharged efficiently, and can be efficiently fabricated in invention of the process which prepares and 
carries out injection molding of the resin rich area ball section for gas drainage to the part which is most 
distant from the gate of metal mold in a short time. 

[0023] In addition, in order to solve the aforementioned technical problem, the following means may be 
adopted besides having described above. 

[0024] (1) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 whose circumference ambient temperature of a thrust washer is the thrust 
washers which are 60 degrees C or more and are moreover used with common service temperature at 
temperature lower than the melting point of poly arylene sulfide system resin. 

[0025] (2) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 which are the thrust washers used at the rate at which the relative rotation 
sliding velocity of a thrust washer exceeds a part for 120m/in the common use range. 
[0026] (3) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 whose planar pressure of a thrust washer is the planar pressure of 2 or more 
MPas in a common busy condition. 

[0027] (4) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 for which the relative rotation sliding velocity (V) of a thrust washer, and P and 
the V value which are a product with planar pressure (P) are used the condition 1000 MPa-m / more than 
a part in a common busy condition. 

[0028] (5) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 whose thrust washers are thrust washers which make supply of the fluid for 
lubrication an indispensable condition. 

[0029] (6) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 whose fibrous strengthening objects in a resin constituent are the thrust washers 
which are carrying out orientation to the hand of cut of a thrust washer. 

[0030] (7) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 by which a slot or even holes are formed in the thrust washer. 
[0031] (8) A high speed and the thrust washer for the quantity planar pressure slipping sections given in 
any 1 term of claims 1-5 by which a slot or a hole is formed in a thrust washer, and the obtuse angle 
inclined plane is formed in said slot or hole to the thrust sliding surface. 

[0032] (9) A high speed and the thrust washer for the quantity planar pressure slipping sections the 
above (7) by which the **** finishing section like a chamfer or the building-up section is formed in 
each corner of said slot or a hole, or given in (8). 
[0033] 

[Embodiment of the Invention] Although the thrust washer concerning this invention can be used also in 
the slipping sections, such as a transmission of a change gear and others, such as manual transmission 
(MT, manual change gear) and an automatic transmission (AT, automatic gear), or a power generator, it 
hangs up an automatic transmission over below as an example, and explains it to it in detail. 
[0034] First, the poly arylene sulfide system resin (PAS resin is called hereafter.) used for each 
invention of this application is synthetic resin generally shown by ** 1. Here, Ph in ** 1 can mention 
what is shown in the following-izing 2 -izing 7. 
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* [0035] 
[Formula 1] 
-£? h-sj- 

[0036] (n shows an integer.) 
[0037] 
[Formula 2] 




[0038] 
[Formula 3] 

[0039] 
[Formula 4] 



[0040] 
[Formula 5] 




[0041] (Q shows the halogen of F, CI, and Br, or CH3, and m shows the integer of 1-4.) 

[0042] 

[Formula 6] 

[0043] 
[Formula 7] 

C H 3 
C Ha 

[0044] The thing beyond 70 mol % has the good repeat unit shown by the above-ization 1, and PAS 
resin has desirable 90-100-mol % of thing. Since the constituent of the property which a repeat unit 
expects less than [ 70 mol % ] is no longer obtained, it is not desirable. 

[0045] Although what is necessary is just to use the approach learned already well to obtain such a 
polymer, it is suitable to, make a sodium sulfide and p-dichlorobenzene react in sulfone system solvents, 
such as amide system solvents, such as N-methyl pyrrolidone and dimethylacetamide, or a sulfolane, for 
example, in addition, the copolymerization component which is the range which does not affect the 
crystallinity of a polymer, for example, is shown in ** 8 -izing 12 less than [ 30 mol % ] - desirable - 
- less than [ 10 mol % ] - more than 1 mol % -- you may make it contain 
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[0046] 
[Formula 8] 




[0047] 
[Formula 9] 



[0048] 

[Formula 10] 




[0049] (R shows alkyl groups other than a methyl group, a nitro group, a phenyl group, an alkoxy group, 

etc.) 

[0050] 

[Formula 11] 



[0052] Although such PAS resin is compounded by the condensation reaction under coexistence of the 
reaction of a halogenation aromatic compound and sulfuration alkali which are indicated by JP,44- 
2767 1,B and JP,45-3368,B, the condensation reaction [ aromatic compound / which is indicated by 
JP,46-27255,B ] under the Lewis acid catalyst coexistence with a sulfUr chloride, the alkali catalyst of 
thiophenols which are indicated by the U.S. Pat. No. 3274165 official report, or copper salt etc., it can 
choose a concrete approach as arbitration according to the purpose. 

[0053] Moreover, as for the PAS resin used for this invention, it is desirable to adopt what adopted the 
thing of a bridge formation mold or formed partial cross linking, i.e., partial bridge formation. The PAS 
resin in which such partial cross linking was formed is also called PAS of a half-bridge formation mold 
or a semi linear mold. The PAS resin of a bridge formation mold or a half-bridge formation mold is 
excellent in thermal resistance, creep resistance, and abrasion resistance compared with the PAS resin of 
a linear mold (thing without bridge formation), and an advantage with little generating of weld flash is 
in the mold goods which carried out injection molding compared with linear mold PAS resin. On the 
other hand, linear mold PAS resin is excellent in a mechanical strength from specification. 
[0054] As an approach of forming bridge formation in PAS resin, or making partial cross linking 
forming, after carrying out the polymerization of the polymer of low polymerization degree, there is the 
approach of adding the approach of heating in the ambient atmosphere in which air exists, a cross 
linking agent, and a branching agent, for example. 

[0055] Thus, the melt viscosity of the PAS resin of obtained cross-linking is 1000-5000poise, and is 
2000-4000poise preferably. If melt viscosity is smaller than lOOOpoise, since mechanical properties, 
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such as a creep-proof property, will fall and it will be easy to deform by the pyrosphere 150 degrees C or 
more, it is not desirable. Moreover, since a moldability will be inferior and flexibility will fall, if larger 
than 5000poise, and it thinks [ that breakage etc. may occur at the time of unprepared inclusion of the 
thrust washer to a shank or an anchoring fixed part, and ], it is not desirable. In addition, as for 
measurement of melt viscosity, the measurement temperature of 300 degrees C and an orifice are 
performed by the quantity-ized type flow tester under the bore diameter of 1mm, die length of 10mm, 
the measuring load of 20kg/cm2, and the conditions for preheating-time 6 minutes. 
[0056] Moreover, as for the thermal stability of PAS resin which has partial cross linking, it is desirable 
that it is the range whose rate of change of the melt viscosity of the 6-minute back of a preheating and 
30 minutes after is -50% - 150% at the above-mentioned melt viscosity Measuring condition. In 
addition, rate of change is expressed with the following formula. 

Rate-of-change =(P30-P4)/P4 xlOO (P4 : the measured value 6 minutes after a preheating, P30: 
measured value 30 minutes after a preheating) 

as the PAS resin which has partial cross linking with which are satisfied of the above conditions - for 
example, the product made from toe PUREN - :T four, T four AG, and TX-007 grade can be raised. As 
weight average molecular weight of PAS resin, the thing of 20000-45000 is good and the thing of 
25000-40000 is desirable. When [ which is not desirable in respect of thermal resistance when weight 
average molecular weight is smaller than 20000 ] weight average molecular weight is larger than 45000, 
it is not desirable in respect of the moldability to complicated precise dimensional accuracy. 
[0057] About 220-290 degrees C of melting points of the above-mentioned PAS resin are 280-290 
degrees C preferably, for example, and, generally the melting point of polyphenylene sulfide resin (it is 
hereafter called PPS resin for short.) is about 285 degrees C. 

[0058] The blending ratio of coal in all the constituents of the above-mentioned PAS resin has 30-90 
desirable % of the weight. It is because the reinforcement effectiveness will not be acquired even if it 
adds a predetermined bulking agent but the abrasion resistance of a thrust washer will be inferior, when 
the reinforcement of the thrust washer which consists of the above-mentioned constituent will fall if it is 
less than 30 % of the weight, and 90 % of the weight is exceeded. 

[0059] Next, if the carbon fiber used for this invention is used widely now and bears a 1200-1500- 
degree C elevated temperature preferably 1000 degrees C or more, the class of raw material cannot 
depend a rayon system, a polyacrylonitrile (PAN) system, lignin-poval system mixture, a special pitch 
system, etc. how, but they can be used for it. and the configuration - merits and demerits - even if it is 
which single fiber, product forms, such as a cross, the felt, a paper, a textile that passed through primary 
operation like yarn, a nonwoven fabric, yarn, and a string, may be carried out. 

[0060] Moreover, you may be any of a pitch system, a PAN system, carbonaceous, and graphite, without 
restricting especially the quality of the material. 

[0061] Moreover, the carbon fiber 500m2 / more than g has [ the carbon fiber used for this invention ] a 
desirable specific surface area. Such a carbon fiber carries out surface treatment of the carbonization 
article (specific surface area of lm 2 / g) which is the carbon fiber of a pitch system or a PAN system, 
and was calcinated at about 1000 degrees C with an oxidizer in an inert gas ambient atmosphere, and 
activates a front face like the so-called activated carbon (porosity-izing). Thus, since the resin 
constituent with which the specific surface area of the activated carbon fiber added this by under 
500m2 / g becomes easy to attack an elasticity metal in the state of sliding, it is not desirable. Moreover, 
although specific surface area can be pulled up to 2000m2 / g grade by adjusting processing conditions, 
such as the aforementioned surface treatment time amount, if too large, mechanical strengths, such as an 
elastic modulus, fall and a constituent is not equipped with the reinforcement effectiveness of carbon 
fiber original, such as abrasion resistance. When such an inclination is taken into consideration, more 
desirable specific surface area is 700-1 500m2 / g. 

[0062] When mechanical properties, such as a moderate elastic modulus and tensile strength, the 
aggression to partner material, the fluidity of the resin constituent at the time of shaping, etc. are taken 
into consideration, it is good that the diameter of a carbon fiber is the average of about 5-20 
micrometers, and about 10-1000 micrometers of fiber length are about 10-500 micrometers preferably, 
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V 

for example, moreover, an aspect ratio -- 1-250 desirable - 2-80 -- the carbon fiber of 5-50 is more 
preferably good. [ for example, ] In order to consider as the thrust washer excellent in especially 
abrasion resistance, it is desirable that the diameter of average fiber adopts a thing 10 micrometers or 
more. In addition, although the diameter of average fiber of a carbon fiber changes with raw materials, 
the thing of a pitch system corresponds [ the diameter of average fiber ] as a carbon fiber 10 
micrometers or more. 

[0063] If it is the above-mentioned thing, since it distributes to homogeneity in said resin constituent and 
this is fully reinforced, it is suitable. In addition, as for these values, it is desirable that it is a thing in a 
Plastic solid constituent. 

[0064] A carbon fiber calcinates raw materials, such as various organic macromolecule fiber as shown 
above or a coal system, a petroleum system, and each mesophase system, at about an average of 1000- 
3000 degrees C, and is generated. This structure mainly consists of carbon atom hex-steel flat surfaces. 
As that in which this net plane carried out the array in parallel with a fiber axis soon, the carbon fiber of 
the PAN system which has high orientation and an anisotropy, or a liquid crystal pitch system is raised, 
and, on the other hand, the pitch based carbon fiber which has isotropy is raised as that to which these 
net planes gathered confusedly. 

[0065] The carbon fiber of high orientation and an anisotropy is highly excellent to the specific 
resiliency and the tensile strength of a direction, and an isotropic carbon fiber can bear comparatively 
also to the load received from all. 

[0066] As opposed to tensile strength being before and after 2400MPa(s) by the PAN system, if a PAN 
system carbon fiber is compared with a pitch based carbon fiber The thing of some pitch systems is 590- 
980MPa. A modulus of elasticity in tension by the PAN system The thing of 200-500GPa, Although the 
thing of a pitch system is specifically 30-40GPa and a big difference is in both mechanical strength 30 to 
300 GPa to being specifically 340GPa(s), as what is used for this invention, it is satisfactory in any way. 

[0067] In addition, no diameter of average fiber of carbon fibers which may carry out little mixing of the 
PAN system carbon fiber, and uses it for the carbon fiber used for this invention needs to be 10 
micrometers or more. If little mixing of the PAN system carbon fiber is carried out, when improving and 
including in the installation section, it will be hard coming to damage the abrasion resistance of a thrust 
washer. However, as for the mixed rate of a PAN system carbon fiber, 30 % of the weight is considered 
to be a limit. 

[0068] It is raised, the isotropic pitch based carbon fiber of structure top amorphism, such as a petroleum 
pitch to which the byproduction of the pitch based carbon fiber is carried out by petroleum refining, and 
the structure of the fixed direction, for example, the anisotropy pitch based carbon fiber of an optical 
anisotropy. 

[0069] An isotropic pitch based carbon fiber is manufactured by carbonizing, after being classified into a 
petroleum system, a coal system, a synthetic-compounds system, a liquid coal system, etc., making 
those raw materials into pitch fiber by melt spinning and carrying out non-deliquesce processing. 
[0070] Moreover, after a liquid crystal pitch based carbon fiber heats pitches in an inactivation gaseous 
phase and makes it a liquid crystal condition at 350-500 degrees C, it solidifies and let it be corks. If 
melt spinning of this is carried out and it heats by the oxidizing atmosphere, it will become oxidation 
fiber and will become insoluble and infusible fiber, and it is manufactured by the approach of heating 
this at about 1000 degrees C or more for example, in an inactive gaseous phase further etc. 
[0071] These can obtain the thrust washer which has a suitable mechanical strength by mixing the fiber 
which could choose the thing of the inside of an average of 240 to 500 GPa extent, and the rate of high 
elasticity from the low elastic modulus whose modulus of elasticity in tension is an average of 30 to 50 
GPa extent by demand, in addition was excellent in the mechanical property of tensile strength to a 
predetermined resin constituent. 

[0072] As an example of the commercial item of such a pitch based carbon fiber Kureha Chemical 
Industry Co., Ltd. make : There is KUREKA M207 "KUREKA" (trade name) series. [, such as S (12-13 
micrometers of diameters of fiber), ] Especially company F [ KUREKA chop M201] (12.5 micrometers 
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of diameters of average fiber) 0.13mm of mean fiber length - said — M201 S (14.5 micrometers of 
diameters of average fiber, 0.13mm of mean fiber length) — said — M107T (18.0 micrometers of 
diameters of average fiber, 0.70mm of mean fiber length), and the Osaka Gas Co., Ltd. make — :03J-415 
(18 micrometers of diameters of average fiber) etc. is mentioned. 

[0073] Moreover, a PAN system carbon fiber can be manufactured by the approach of heating and 
burning acrylic fibers, such as polyacrylonitrile fiber. If a predetermined modulus of elasticity in tension 
can be obtained by whenever [ stoving temperature ], for example, it heats at about 1000-1500 degrees 
C, a modulus of elasticity in tension will serve as an average of 200 to 300 GPa, and tensile strength will 
serve as an average of 300 to 6000 MPa. Moreover, it can heat at about 2000 degrees C, and a modulus 
of elasticity in tension can also be preferably set to an average of 400 to 500 GPa an average of 300 to 
500 GPa. Therefore, a PAN system carbon fiber is fiber of high tensile strength, the thing of the range of 
an average of 500 to 6000 MPa is also obtained, and tensile strength is also considered that it can 
manufacture the thing of the range of an average of 500 to 3000 MPa by demand by whenever [ stoving 
temperature ]. If these numeric values are too low, the reinforcement about compressive creep etc. is not 
expectable, and if these numeric values are too high, attacking partner material will also be expected. 
[0074] As an example of this PAN system carbon fiber, "BESUFAITO" (trade name) series at large is 
raised, and BESUFAITO HTA-CMF-0040-E, BESUFAITO HTA-CMF-0160-E, BESUFAITO HTA- 
CMF-1000-E, BESUFAITO HTA-C6-E, etc. are raised as that example (all are the fiber length of 
6mm). [ by Toho Rayon Co., Ltd. ] moreover, "trading card" (trade name) series at large [ by Toray 
Industries, Inc. ] is raised - having - as the example - a trading card — MLD-300 and a trading card 
MLD-1000 grade is raised. 

[0075] As tensile strength which these carbon fibers have, 500-lOOOMPa is desirable and, as for Vickers 
hardness (Hv), 400-600 are desirable. The reinforcement effectiveness that the time and Vickers 
hardness (Hv) with tensile strength smaller than 550MPa(s) add a carbon fiber when smaller than 400 
cannot be expected, but it can consider the time and Vickers hardness (Hv) with larger tensile strength 
than 1000MPa(s) attacking partner material, when larger than 600, and making it wear out, and is not 
desirable. There is also a class which cannot be easily influenced [ of chemicals, such as an acid and 
alkali, ] among these carbon fibers, and also has abrasion resistance. 

[0076] In addition, in order to raise the adhesion of these carbon fibers and said PAS resin and to raise 
the mechanical property of thrust washer material etc., surface treatment may be performed for the front 
face of these carbon fibers by silane system coupling agents, such as a processing agent of content, such 
as epoxy system resin, polyamide system resin, polyester system resin, polycarbonate system resin, and 
polyacetal system resin, and an epoxy silane system, an amino silane system, etc. 
[0077] In the above-mentioned carbon fiber, especially the thing that has tensile strength in the range of 
550 - lOOOMPa and modulus-of-elasticity-in-tension 30-50GPa is desirable. It is because the 
reinforcement effectiveness according [ tensile strength and a modulus of elasticity in tension ] to a 
carbon fiber is not acquired below by the lower limit but it is inferior to abrasion resistance above a 
upper limit. 

[0078] the blending ratio of coal in all the constituents of the above-mentioned carbon fiber - 10 - 80 
weight section — it is 10 - 50 weight section preferably. It is because the abrasion resistance of a thrust 
washer hardly improves, but 80 weight sections are exceeded, a melting fluidity falls remarkably if 
abundant, and a moldability worsens under in 10 weight sections. 

[0079] When it can also expect that the wear damage on a partner side can be suppressed by carrying out 
orientation to meet the hand of cut of a thrust washer and fiber carries out orientation to a hand of cut, 
since fibrous reinforcement, such as a carbon fiber which was mentioned above, can also expect that a 
slide wire will decrease, they are desirable. In using two or more fiber together, orientation of the fiber 
more than a kind is carried out, and the whole fiber is desirable at least 10% or more, and it makes the 
amount of orientation 70 - 100% still more preferably 50% or more more preferably 30% or more. 
[0080] In order to carry out orientation so that the hand of cut of a thrust washer may be met, the one 
gate (gate) is prepared and injection molding of the fibrous reinforcement is carried out to the periphery 
side face of a thrust washer so that it may mention later. 
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[0081] In order to evaluate the orientation condition of such fibrous reinforcement, cutting of the front 
face of a thrust washer or a part'of its fifont face is carried out, and an electron microscope etc. can 
expand, observe and estimate the front face. In addition, according to the specification, the condition, 
and the application of a thrust washer, orientation of said fibrous reinforcement may be carried out in the 
random (disorderly) direction. 

[0082] The perfluoro system fluororesin used for this invention is fluororesin represented by 
polytetrafluoroethylene (PTFE is called hereafter.). This resin is in the condition surrounded by the 
fluorine atom or the oxygen atom of a minute amount in all the perimeters of the carbon atom which is a 
frame, and also in fluororesin, its heat-resistant temperature is comparatively high, and it is excellent in 
many properties, such as low coefficient of friction, non-adhesiveness, and chemical resistance, with 
firm association between C-F. PTFE is resin which can be pressed with a tetrafluoroethylene 
homopolymer, and the pyrolysis temperature is about 508-538 degrees C. A commercial thing can be 
used for this, for example, Kitamura:KT-400H grade can be used for it. 

[0083] As a perfluoro system fluororesin, a tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer 
(PFA, pyrolysis temperature of about 464 degrees C or more), a tetrafluoroethylene- 
hexafluoropropylene copolymer (FEP, pyrolysis temperature of about 419 degrees C or more), a 
tetrafluoroethylene-hexafluoropropylene-perfluoroalkyl vinyl ether copolymer (EPE, pyrolysis 
temperature of about 440 degrees C), etc. are raised in addition to PTFE. Moreover, in addition to these, 
a polychlorotrifluoroethylene resin (PCTFE, pyrolysis temperature of about 347-418 degrees C) and 
tetrafluoroethylene-ethylene copolymer (ETFE, pyrolysis temperature of about 347 degrees C or more), 
a chlorotrifluoroethylene-ethylene copolymer (ECTFE, pyrolysis temperature of about 330 degrees C or 
more), poly vinylidene fluoride (PVDF, pyrolysis temperature of about 400-475 degrees C), polyvinyl 
fluoride (PVF, pyrolysis temperature of about 372-480 degrees C), etc. may be mixed. 
[0084] moreover, a perfluoro system fluororesin - about [ of the monomer of the above-mentioned 
fluororesin ] ~ you may be two or more kinds of copolymers, fluorination polyolefines, such as a 3 yuan 
copolymer, etc. at a polymerization rate of 1 : 10 to 10:1, and these show the property as a solid lubricant. 
Also in these, PTFE is excellent in many properties, such as thermal resistance, chemical resistance, 
non-adhesiveness, and low coefficient of friction, and desirable. 

[0085] These perfluoro system fluoro resins have comparatively highly desirable differential pyrolysis 
initiation temperature. For example, such differential pyrolysis initiation temperature shows about 555 
degrees C and about 460 degrees C, respectively, especially, the pyrolysis points of PTFE and PVDF are 
about 490 degrees C and about 350 degrees C, respectively, and they are [ PTFE, PFA, FEP, etc. are 
excellent in the elevated-temperature property, and ] desirable. For this reason, the constituent 
containing the above-mentioned resin can be stood to the heat history in the process which carries out 
melting shaping of this comparatively well, and is borne comparatively well also under high-speed 
conditions. When using especially the PAS resin whose melting point is about 220-290 degrees C, or 
when the melting point uses the PAS resin around about 280-290 degrees C, since the decomposition 
point of PTFE is excellent in the thermal stability in an elevated temperature by being located in a high 
temperature field about about 100-200 degrees C or more from the melting point of such PAS resin, it is 
desirable. 

[0086] It is 2 - 50 weight section and carrying out 5-25 weight section addition preferably, these 
perfluoro system fluororesins are excelled in a mechanical property, and, in addition to the property that 
compressive strength is excellent in a good creep-proof property and thermal resistance, oilproof, 
chemical resistance of 50 - 200MPa extent, etc., it is also thought with a reference standard etc. that 
shock resistance, fatigue resistance, abrasion resistance, etc. can be improved. 
[0087] An addition cannot expect such effectiveness under in 2 weight sections, and amelioration of 
slipping properties, such as self-lubricity and abrasion resistance, is not accepted notably. Moreover, if 
50 weight sections are exceeded, the load applied to cylinders, such as a melting making machine, by 
such melt viscosity etc. at the time of granulation and injection molding may be large, a moldability may 
worsen, and granulation nature, the stable injection-molding nature, and stable dimensional accuracy 
cannot be expected, but a mechanical property may fall. 
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[0088] When making PTFE into the shape of powder and adding to PAS resin, it can use, without 
limiting especially the configuration and magnitude, if it is made the shape of powder, but it is granular, 
and particle size is desirable in order that a thing 70 micrometers or less, the thing whose mean particle 
diameter is 1-50 micrometers preferably, and the thing whose mean particle diameter is 5-30 
micrometers more preferably may make a resin presentation homogeneity. Particle size can be evaluated 
with grading-analysis meters, such as a Coulter counter besides a check with a scanning electron 
microscope, and a micro truck, etc. 

[0089] Moreover, in this invention, it replaces with the PTFE powder of virgin material, and a better 
result is obtained using playback PTFE powder. Since playback PTFE powder is powder ground and 
obtained once it calcinates virgin material, it does not raise the melt viscosity of a resin constituent 
remarkably like [ when adding PTFE of virgin material to a resin constituent ], and does not check 
injection-molding nature. Moreover, since playback PTFE powder is calcinated once, it is an additive 
with which the mold goods which the dimensional change of the resin mold goods which mixed this, the 
formation of a form status change, or generating of a crack did not take place, but were stabilized are 
obtained. Moreover, it replaces with Playback PTFE or it can also be called thing more desirable than it 
is PTFE which is a detailed particle size to use the PTFE powder which performed and low-molecular- 
weight-ized gamma irradiation processing to PTFE with Playback PTFE. It is desirable that it is the 
comparable mean particle diameter which also described above the mean particle diameter of such 
playback PTFE content PTFE. 

[0090] as the commercial item of the PTFE powder of playback PTFE content mentioned above - for 
example, made in Kitamura - there are :KT300M, KT300H, KT400M, KT400H, KTL610, etc. 
[0091] Furthermore, molybdenum compounds, such as molybdenum disulfide blended with the thrust 
washer for AT, are the additives of low coefficient of friction as well as said PTFE resin, and are solid 
lubricants which are very effective in an oil. However, since there are some from which a good slipping 
property is acquired in it even if the extreme pressure agent is added by the lubricating oil to be used and 
it does not add molybdenum disulfide to it, or there is an inclination for self abrasion resistance to fall a 
little when molybdenum disulfide is blended, it is not necessary to necessarily add molybdenum 
disulfide. As a commercial item of molybdenum disulfide, there is Dow Corning MORIKOTO powder 
etc., for example. 

[0092] Even if it is desirable to add molybdenum compounds, such as molybdenum disulfide, at a rate 
below 30 weight sections in the thrust washer for AT of this invention and it blends with a large quantity 
from 30 weight sections, it is also the improvement in the slipping property beyond it not being 
accepted, but worsening a moldability. From such an inclination, the blending ratio of coal of 
molybdenum compounds, such as more desirable molybdenum disulfide, is 1 - 10 weight section 
preferably to 1 - 15 weight section and a pan. 

[0093] As for the amount of total indicator of lubricative grant agents, such as molybdenum compounds, 
such as a perfluoro system fluororesin of playback PTFE powder which was described above, and 
others, and molybdenum disulfide, and the additive added further again to the PAS resin of principal 
components, such as strengthening objects, such as the above-mentioned carbon fiber, it is desirable that 
it is 2 - 50 weight section in the blending ratio of coal in [ all ] a constituent. The slipping property of a 
resin constituent does not improve that they are under 2 weight sections, and the problem of the damage 
nature of the other party slipping material which prints and contacts cannot be solved. Moreover, 
problems, like a moldability worsens arise in the loadings exceeding 50 weight sections. It is the point of 
a mechanical strength in such an inclination, and the blending ratio of coal in all the constituents of a 
more desirable lubricative grant agent is 5 - 25 weight section. 

[0094] In addition, the stable matter may be suitably mixed as additives other than the above-mentioned 
ingredient within limits which do not check this effect of the invention by the elevated temperature more 
than the melting points of PAS resin, such as extending agents, such as a solid lubricant and talc, a 
powder bulking agent, and a pigment, for the purpose, such as improvement in for example, self- 
lubricity, a mechanical strength, thermal stability, etc., and coloring. For example, in order to improve 
the lubricity of a resin constituent further, a wear-resistant amelioration agent can be blended. As an 
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example of this wear-resistant amelioration agent, lime compounds, such as aromatic series system 
resin, such as polyethylene system resin, such as phosphate, a carbonate, a stearate, ultra-high- 
molecular-weight-polyethylene resin, and high-density-polyethylene resin, all aromatic polyester resin, 
and aromatic polyamide resin, carbon, graphite, a mica, talc, wollastonite, a zinc oxide, potassium 
titanate, a calcium sulfate, and a calcium carbonate, various kinds of other compounds, etc. can be 
illustrated. And at least one or more kinds can be used together among these, and it can add. As for the 
remainder heat resistant resin at the time of adding such an additive, it is preferably desirable more 
preferably to make it not less than 50 % of the weight 40% of the weight about 30% of the weight. You 
may be the staple fiber [ formlessly / the gestalt of these additives / like a whisker ] whose shape of a 
globular shape and a scale and fibrous and fibrous thing are. 

[0095] moreover, the new Mohs hardness of the above-mentioned carbon fiber or the various above- 
mentioned additives ~ 2-12 - it is [ that it is hard to damage a partner skid material front face ] desirable 
if it is 3-8 preferably. [ for example, ] 

[0096] And although it can expect that it does not have a bad influence on resin pH 5-9 and that it is the 
bulking agent of pH 6-8 preferably, but the pH value's of the above-mentioned carbon fiber, the above- 
mentioned fluororesin, and the various above-mentioned additives can improve dimensional accuracy 
and dimensional stability and is desirable, even if the above-mentioned pH value of the bulking agent of 
this invention is out of range, it is good. 

[0097] In addition, the inside [ it is the diameter of average fiber, the mean fiber length, or the aspect 
ratio of the fibrous reinforcement used together and added by the resin constituent of this invention ] of 
any one [ at least ] may be the same as that of at least one of the diameter of average fiber of the above- 
mentioned carbon fiber, fiber length, or aspect ratios. Moreover, as for the mean particle diameter of the 
granular additive used together and added by the resin constituent of this invention, it is desirable by the 
reason for the above, and the same reason that it is the same as the mean particle diameter of Above 
PTFE. 

[0098] What is necessary is for especially the approach of carrying out addition mixing not to limit 
various kinds of additives to these heat resistant resin, and to supply the approach usually used widely, 
for example, the resin used as a principal component, and many other raw materials to an individual 
exception, or the good injection molding machine or melting extruding press machine of the melting 
miscibility after blending dryly suitably with mixers, such as a Henschel mixer, a ball mill, and a 
tumbler mixer, respectively, or just to use approaches, such as carrying out melting mixing with a hot 
calender roll, a kneader, a Banbury mixer, a melting extruder etc. beforehand, 

[0099] Thus, grains, such as an obtained pellet, may perform desiccation processing comparable as the 
below-mentioned heat treatment before shaping. It is thought that bulging of a thrust washer and a fall 
on the strength can fully be protected from grains, such as a pellet, by evaporating moisture etc. 
[0100] Furthermore, especially in case the thrust washer which consists of the aforementioned 
constituent is fabricated, approaches, such as not the thing that limits the shaping approach but 
compression molding, extrusion molding, and injection molding, can be adopted. Especially, an 
injection-molding method can be excellent in productivity, can also fabricate a slot and a hole precisely 
and easily, and can offer a cheap thrust washer. 

[0101] In order that the thrust washer of a shaping riser (immediately after shaping termination) may 
abolish the strain at the time of shaping and may secure the dimensional stability at the time of elevated- 
temperature use, it is desirable to carry out annealing heat treatment whose sum total time amount is 
about about 0.1 - 24 hours at about 80-260 degrees C. 

[0102] It is appropriate for annealing heat treatment temperature to be carried out depending on about 
260 degrees C or less, for example, about 80-260 degrees C, and a dimension configuration at about 
about 90-230 degrees C and about about 100-200 degrees C. Over a large temperature requirement, 
these PAS resin has high rigidity, shock resistance is also excellent, and also to distortion of a creep etc., 
it is strong, shows resistance to almost all kinds of oil, chemicals, etc., and is resin with low water 
absorption. Moreover, these PAS resin is crystallinity and has properties, such as reinforcement, a rigid 
increment, wear-resistant improvement, and a fall of a coefficient of thermal expansion, by the rise of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2006 



JP,1 1-170397,A [DETAILED DESCRIPTION] 



Page 12 of 25 



degree of crystallinity. 

[0103] At less than about 80-degree C low temperature, advance of crystallization takes great time 
amount to heat treatment temperature, it is bad, and it also becomes difficult to remove the slight 
distortion of a thrust washer, and effectiveness is considered that dimensional stability is also hard to be 
acquired. 

[0104] Before reaching said predetermined temperature, like ordinary temperature, about 80 degrees C, 
about 130 degrees C, about 180 degrees C, about 220 degrees C, about 230 degrees C, and about 260 
degrees C, it may divide into several steps at the time of heat treatment, it may carry out a temperature 
up gradually every about 15-60 minutes in the range for about about 15-180 minutes, and may hold 
temperature uniformly in the range of said time amount at the optimal temperature in said temperature 
requirement. The holding time of the maximum temperature in that case should just be about about 15 - 
480 minutes. It becomes difficult it to become to be a short time from predetermined time crystallizing 
[ of resin ] the holding time of a maximum temperature inadequate, for dimensional stability to worsen, 
and for unsuitable heat deformation of a "camber" etc. to take place that it is long duration rather than 
predetermined time, and to aim at reduction of a manufacturing cost, in view of increase of the energy 
expenditure of an electric furnace etc. or long-duration-izing of production time. 
[0105] Moreover, when a temperature up is carried out to about about 80-120 degrees C, you may hold 
with such a constant temperature. If it does in this way, the moisture incorporated slightly can be dried 
and it can be made to crystallize after that in a thrust washer. It is not desirable to heat rapidly on the 
other hand for a short time, and to terminate heat treatment. It is because possibility that said moisture 
will evaporate exceeding the boiling point and faults, such as "bulging", will occur in a thrust washer by 
the cubical expansion in that case becomes high. 

[0106] You may cool through a phase contrary to the time of said temperature up, or cooling after a 
crystallization process may be continuously annealed over the time amount for about about 60-180 
minutes. 

[0107] While preventing generating of faults, such as bulging of a thrust washer, as much as possible by 
performing the above heat treatment processes, crystallization of resin can be advanced certainly and 
gradually, dimensional stability can be raised, and a thrust washer with high dimensional accuracy can 
be offered. 

[0108] In addition, as long as big internal stress does not remain especially in the Plastic solid, said heat 
treatment process may be skipped and increase in efficiency and energy saving may be measured in a 
production process. 

[0109] Moreover, the surface roughness of one [ at least ] sliding surface of a thrust washer and phase 
hand part material or the surface roughness in the cavity of a thrust washer molding die is JIS, such as 
the maximum granularity (Ry), arithmetic mean granularity (Ra), and the ten-point average of roughness 
height (Rz). B By the appraisal method defined by 0601 (1994), it is about 3-25 micrometers or less, and 
about 8 micrometers or less are desirable, and about 3.2 micrometers or less are more desirable. If 
surface roughness crosses said predetermined range, many blemishes will come to be attached to the 
sliding surface, and it will be thought that it becomes the cause of wear. In addition, the lower limit of 
surface roughness also takes into consideration the efficiency at the time of processing, and should just 
be about 0.1 micrometers or more. 

[0110] Moreover, since processes, such as finish-machining of a partner material front face, take long 
duration and it may be influenced by not being efficient and formation of the transition film of resin 
material, if it is the specification and the conditions that it is not influenced by wear, about 1-10 
micrometers will be presumed to be desirable and to be good also as below the range of about about 3-8 
micrometers. 

[01 1 1] In addition, when using an oil lubrication means together, a countless minute hollow is 
established in the sliding surface, and you may make it raise oil retentivity. 

[0112] Moreover, that [ a thrust washer's ] by which the through tube of an approximate circle form is 
prepared in the core of a thrust washer as shown in drawing 1 thru/or drawing 3 is desirable in order to 
let body of revolution, such as a rotation driving shaft, pass at the core. 
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[01 13] By the way, the PAS resin which constitutes the principal component of the thrust washer of 
above-mentioned this invention is equipped with remarkable thermal resistance and a certain amount of 
slipping property in itself, and since it is moreover low absorptivity, it is the slipping ingredient which 
was excellent in thermal resistance with few physical-properties value changes, abrasion resistance, and 
dimensional stability. 

[0114] However, depending on a use part or a service condition, the low friction property beyond a 
material property and abrasion resistance may be required of a thrust washer. In such a case, if auxiliary 
fluid matter for lubrication, such as a lubricating oil, is made to be placed between the sliding surfaces, 
properties, such as more advanced abrasion resistance and low coefficient of friction, can be 
demonstrated now, and it will become possible to use a thrust washer also under the conditions that an 
elevated temperature and a slide contact rate are more high. 

[0115] For example, including the oil excellent in lubricity, if NOx objects, nitrogen, etc., such as COx 
objects, such as air and a carbon dioxide, and a nitrogen dioxide, are fluid material, such as a grease-like 
thing or water, a refrigerant, and a drug solution, and gas matter, such as these compression object, and 
the matter which has the fluid characteristic of a particle solid etc. further, any matter can be used for the 
above-mentioned auxiliary fluid matter for lubrication again. However, a lubricating oil is desirable in 
taking into consideration the abrasion resistance of the slider of the other party which ****s to a thrust 
washer and this, and low friction-ization, and the lubricating oil which does not deteriorate for a long 
period of time even if it carries out continuous duty at an elevated temperature rather than the 
circumference ambient temperature of the thrust washer explained especially below is desirable, as such 
a thing - for example, the object for AT by SHOWA SHELL SEKIYU K.K. - oil:GERUKO ATF etc. 
can be mentioned. 

[0116] Under such conditions, the ambient temperature around a thrust washer, the part to be used is 
desirable at least beyond ordinary temperature (before or after about 20-25 degrees C), and 120 degrees 
C or more and a maximum temperature can demonstrate still more preferably 100 degrees C or more of 
50 degrees C or more of endurance more preferably also under the ambient atmosphere of the Celsius 
degree exceeding 140 degrees C or more or these numeric values (the conditions which touch an 
ambient atmosphere may be momentary or a short time). 

[0117] The maximum temperature of the circumference ambient temperature of a thrust washer will be 
under the melting point of said PAS resin at least, and if safety is taken into consideration, it will be 
under the heat deflection temperature of the Plastic solid which consists of said resin constituent. The 
evaluation approach of said heat deflection temperature is ASTM. D It applies to 648 correspondingly 
and is 4.6 kgf/cm2. Or 1 8.6 kgf/cm2 The temperature measured under the load can be evaluated. 
[0118] Although a rotation thrust washer is generally used at the rotational frequency of 10 - lOOOOrpm 
one to 20000 rpm in many cases, for example, continuation rotation, intermittent rotation, rocking of the 
thrust washer of this invention, etc. are usable under any movement conditions. 
[0119] Moreover, there is relative rotation sliding-velocity V as a service condition of a thrust washer. 
For example, relative rotation sliding-velocity V of the thrust washer of solid discoid of the latest part is 
a part for a core. It is also possible to apply the means of this invention to the thrust bearing of solid 
discoid which receives thrust loading of the axis end of a revolving shaft depending on the part to be 
used. 

[0120] As shown in drawing 1 thru/or drawing 3 , in the thrust washer with which the through tube 4 of 
an approximate circle form is formed in the core of a thrust washer 1 , the latest part of the relative 
rotation sliding-velocity V is the periphery section of a through tube 4 among the sliding surfaces of a 
thrust washer, and the quickest part of relative rotation sliding-velocity V is a periphery edge. 
[0121] As for the thrust washer concerning this invention, said rotation sliding velocity is considered to 
be usable also at the rate of about three to 100 m/min depending on about 1 or more m/min and 
conditions under the conditions of non-lubrication. 

[0122] And corresponding to the conditions which mention the thrust washer concerning this invention 
later, the rotational speed of a thrust washer satisfies mostly at least at least 100 or more (rate which 
exceeds 120 or more m/min, 150 m/min or more, 180 m/min or more, 240 m/min or more, or these 
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numeric values, respectively) m/min of endurance, such as abrasion resistance. Although based also on 
the terms and conditions used, a slipping property may become severe and should just use an oil 
lubrication means together in that case as rotational speed becomes high. 

[0123] various kinds, such as the lubricant which the upper limit of this relative rotation sliding velocity 
uses, planar pressure, circumference ambient temperature, surface roughness, a configuration, the 
quality of the material of skid partner material, surface roughness, and a configuration, — since various 
factors coordinate complexly and are regulated, it is hard to specify that direct factor. However, any 
about 1 about three to 10 times of the above mentioned sliding velocity are the upper limit of the rate. If 
the above mentioned relative rotation sliding velocity exceeds a upper limit, a temperature rise etc. will 
happen with the frictional heat of a sliding surface, and it will also be expected that wear of a thrust 
washer advances early comparatively. 

[0124] And although there is planar pressure which joins a sliding surface as another service condition 
of a thrust washer again, it is hard to specify this condition according to the factor of everything that also 
described such planar pressure above. As for the thrust washer concerning this invention, it is desirable 
that planar pressure uses it in the range of 0.1-10MPa, l-8MPa, or 2-6MPa, and, as for the maximum 
planar pressure, it is preferably desirable in the thrust washer for AT to use it for 4 or less MPas or under 
these numeric values (less than 5 MPas, preferably less than 4 MPas) about 5 or less MPas. If the above- 
mentioned predetermined planar pressure is exceeded, it will be thought that it becomes deformation of 
a thrust washer and generating factors, such as breakage. 

[0125] Furthermore, as for the thrust washer concerning this invention, it is desirable that 4000 or less 
MPa-m/min of products of the above mentioned relative rotation sliding-velocity V and said planar 
pressure P, i.e., P and a V value, mainly uses 5000 or less MPa-m/min under the conditions of 3000 or 
less MPa-m/min more preferably in a common use field. In addition, a various factor is related as 
mentioned above by such conditions. 

[0126] Thus, although limiting is difficult for especially the lower limit of the P and the V value of a 
thrust washer, in 100 or more MPa-m/min and the more desirable thrust washer 300 or more MPa- 
m/min and for AT, it may be able to use even the conditions of 1000 or more MPa-m/min, and can 
demonstrate preferably 10 or more MPa-m/min of necessary endurance to a use part, for example. 
Advance of wear becomes early, so that P and the V value of the above-mentioned service condition are 
high. In addition, the planar pressure P which joins the above-mentioned circumference ambient 
temperature, relative rotation sliding-velocity V, and a sliding surface, and P and a V value change with 
the specification, condition, application parts, etc. of a thrust washer. 

[0127] Moreover, it is [ about ] when the thrust washer for AT has the need of being used under oil 
lubrication conditions, also the thrust washer for transmission, and in it also in order to suppress wear of 
a thrust washer or other party slipping material (partner side which carries out sliding contact) at the 
time of sliding contact (slide contact) with aluminium alloys, such as ADC 12, or carbon steel, and the 
temperature of a lubricating oil satisfies the specification required of an automobile etc. -It is thought 
that it becomes 50 degrees C - 170 degrees C. 

[0128] Therefore, as shown in drawing 1 -3, a slot 2 is formed in the sliding surface of a thrust washer 1, 
and the hole (not shown) which penetrates the slot (oil path) 2 which penetrates an inner circumference 
and periphery side preferably, or the front rear face of a thrust washer is formed, or both structures are 
arranged and formed. Even (at drawing 1 , it is [ drawing 3 / 16 and ] a total of 16 eight one side at a 
time to both sides in 4 and drawing 2 ) formation of the slot 2 is carried out that what is necessary is just 
to usually form 1-24 in one [ at least ] field of a thrust washer 2-6 2-12 preferably. In addition, in the 
thrust washer for parts as which lubricity is required more, 12 or more are more preferably prepared or 
more for ten of eight or more slots. A slot is arranged at an abbreviation equal include angle centering on 
the shaft of an annular thrust washer at a radial, and, as for ********, being arranged at equal intervals 
is desirable. 

[0129] At drawing 1 , even slots of a cross-section abbreviation rectangle (configurations, such as a 
square, a rectangle, a trapezoid (dovetail groove), a trapezoid (reverse trapezoid) that carried out the 
abbreviation truncated mold, and a parallelogram, are included) are formed in the regular intervals in 
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every 90 degrees. And the die length of a slot is formed so that an inner circumference [ of an annular 
thrust washer ] and periphery sicle may 'be penetrated, and it is which width of face same [ the width of 
face or depth ] between the inner circumference side of a thrust washer, and a periphery side as a slot 
and same depth. 

[0130] On the basis of the thrust sliding surface, the thrust washer of the 2nd operation gestalt shown in 
drawing 2 makes 1 6 the number of the cross-section quirk-like slot 2 where a slot side face has an 
obtuse angle inclined plane, and arranges it every 22.5 degrees around an axis at a radial, and each slot 2 
is formed in a longitudinal direction in the same depth by this width of face at the same cross-section 
configuration. Moreover, the gate location and the resin rich area ball location serve as an abbreviation 
linear configuration. 

[013 1] In order [ each ] to form in a front rear face the slot 2 of the shape of a cross-section quirk which 
has the eight shape of loose radii, respectively every 45 degrees at the circumference of an axis and to 
suppress the fall of the mechanical strength of a thrust washer, it shifted [ 22. 5 -degree ] and the thrust 
washer of the 3rd operation gestalt shown in drawing 3 is arranged so that slot 2a of a surface slot 2 and 
a surface rear face may not lap in the direction of an axis (the thickness direction of a thrust washer). 
And this thrust washer is fabricated by the so-called disk gate method or diaphragm gate method which 
established the gate in the inner skin part, and since weld (junction line of melting resin) does not occur, 
it excels in a point without the fall of a mechanical strength. 

[0132] As shown in drawing 1 and drawing 2 , a slot cross-section configuration ( drawing 1 (c)) 
[ whether the flute width of the sliding-surface section of a thrust washer is formed equally to the width 
of face of the groove bottom section, and ] or the width method near the groove bottom section - the 
flute width dimension (B) of the sliding-surface section of a thrust washer ~ short — forming ( drawing 2 
(a) -) The side-face [ a pair of side face which counters crosswise / of drawing 4 (a) and a slot / is made 
into an inclined plane, namely, ] include angle (theta) on the basis of the sliding surface of a thrust 
washer is the inclined plane (for example, 90 degrees is exceeded less than 1 80 degrees) of an obtuse 
angle. It is preferably desirable to form in 120 degrees or more 150 degrees or less more preferably 100 
degrees or more less than 180 degrees. Moreover, as for such a pair of slot side face of a slot, it is 
desirable that arrangement formation of each is mutually carried out on the basis of a center line at the 
symmetry with the center line of the slot set up in the radiation direction from the core of a thrust 
washer. 

[0133] The shape of V character, drawing 4 (c), (d), and (e of the shape of a quirk of drawing 4 (b)) are 
circular or an ellipse form, and an include angle theta is all an obtuse angle. As for drawing 4 (f), (g), 
and (h), the C chamfer 6 is formed in the boundary of the sliding-surface section 5 and a slot 2, and an 
include angle theta is all an obtuse angle. Since the shape of such a quirk cannot bar the flow direction 
of the above-mentioned melting resin constituent easily at the time of shaping the direction of 
orientation of the fibrous reinforcing materials in a resin constituent - turbulence — being hard — the 
shape especially of a quirk, such as drawing 3 (c), drawing 4 (e), and drawing 4 (g) It has the shape of a 
desirable quirk also at the point carried out that it is easy to carry out orientation of the fibrous 
reinforcing materials along the hand of cut of a thrust washer. Moreover, since fibrous reinforcing 
materials do orientation and are mainly reinforced in a crossover and the direction which intersected 
perpendicularly preferably to the slot and hole prepared in radiation shaft orientations from the core of a 
thrust washer, reinforcement of few thick parts for such a slot and a pore is made more by fitness. 
[0134] Drawing 5 (a) - (d) shows the modification of a slot 2, drawing 5 (a) is arrangement whose two 
slots 2 are not parallel, and spacing of two slots 2 differs in a peripheral face 7 and inner skin 8. 
Although two slots 2 are arranged in parallel, to the peripheral face 7, the slot 2 of drawing 5 (b) is not 
perpendicular, and it is arranged in the shape of an inclination. Drawing 5 (c) arranges two slots 2 in the 
shape of a crossover. Drawing 5 (d) arranges the slot 2 of a thin flute width to juxtaposition at narrow 
predetermined spacing. 

[0135] The above-mentioned slot opens an inner circumference [ of a thrust washer ], and periphery side 
for free passage to abbreviation regular intervals, and even if flabellate form area or configuration of the 
sliding surface which are uniformly formed in equal width of face, the equal depth, and an equal slot 
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cross-section configuration, applying a slot to a periphery side from an inner circumference side, and 
were divided in several minutes [ number / of a thrust washer / of slots / each ] are not equal at all, they 
come to spread a profile etc. If it does in this way, lubrication liquid film will be formed in an equal 
include angle by homogeneity in the abbreviation flabellate form sliding surface by which division-into- 
equal-parts rate formation was carried out at the circumference of the shaft of a thrust washer, and 
cooling by the lubrication by the fluid and fluid of the sliding surface will also be made good. It is this 
inclination's making the cross-section configuration of all slots an equal respectively, and arranging the 
above-mentioned slot at an equal include angle respectively around the axis of a thrust washer, a fluid 
will be supplied to the sliding surface by the homogeneity flow rate, and it is thought that the above- 
mentioned inclination appears notably. 

[0136] For example, the sliding surface of an abbreviation flabellate form which has an edge location 
(P) for a gate location (G) or a resin rich area ball location (P) at the edge in drawing 2 (a) (sliding 
surface of abbreviation trapezoidal shape), Although these and the sliding surface of a ******** 
flabellate form do not become isomorphism-like at all and the sliding surface of an abbreviation 
flabellate form does not necessarily serve as an analog altogether Mutually, if the rates of surface ratio 
of the sliding surface of a ******** flabellate form are - (10:10), and - (8:10) (10:10) and the rate of 
surface ratio to which like [ which falls within the range of - (9:10) (10:10) more preferably ] was 
similar preferably respectively (7:10) Mostly, about equivalence is supplied to the sliding surface of the 
shape of each abbreviation sector, and a lubrication fluid is considered to be hard to generate faults, such 
as partial wear. 

[0137] Moreover, the aggression to a partner side and damage nature can be lessened more at the time of 
the slide contact to the partner sliding surface by making equal the flute width of the thrust sliding- 
surface section of a fluid slot, and width of face of the groove bottom section, or making the width 
method near the groove bottom section shorter than the flute width dimension of the thrust sliding- 
surface section, using the tilt angle of a slot side face as an obtuse angle on the basis of the thrust sliding 
surface, and considering as an inclined plane. 

[0138] in case the thrust washer which has the shape of an above-mentioned quirk is taken out from the 
inside of the cavity of a molding die by an injection-molding method etc., a Plastic solid is impossible 
for it further again - it becomes possible to take out easily, without becoming complicated and 
applying force" etc., and the defective at the time of shaping is reduced, the yield is raised, and 
productivity effectiveness improves. Moreover, since it becomes the structure of being hard to get it 
blocked in a slot at the corner of the diameter grinding stone fang furrow for polish of a granule for 
trimming in performing tumbling processing for the trimming process of a Plastic solid (slack polish 
processing), productivity improves. 

[0139] Since it is such, the cross-section configuration of the above-mentioned slot The square of said 
rectangle cross-section configurations, Although what is a rectangle and the trapezoid (reverse 
trapezoid) which carried out the truncated mold is desirable, in invention concerning the thrust washer of 
this application In addition to this, slot cross-section configurations may be a wedge mold, circular, and 
a configuration that carried out circular or an ellipse form. As long as it has the shape of a quirk from 
which it has a dimension longer than the width method near the flute width dimension fang furrow pars 
basilaris ossis occipitalis of the thrust sliding surface, or the inclination of a slot side face serves as an 
obtuse angle on the basis of the sliding surface, you may have the shape of which quirk. 
[0140] In a series of production processes, by adopting an injection-molding method, the shape of a 
quirk which was described above can be easily formed with sufficient productivity, and can really 
fabricate the thrust washer with a slot which uses said predetermined resin constituent as a principal 
component. 

[0141] Moreover, it is desirable more desirably R beveling configuration where it has a curved surface 
at the Lord in the corner of these above-mentioned slot or the thrust sliding-surface part of a hole, and to 
have the beveling part shown in a C beveling configuration like [ again ] C cut side mainly removed 
linearly. 

[0142] The width of face per one of said slot or a hole or the depth preferably the above-mentioned R 
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beveling or C beveling 5 to 50% 1 to 100%, for example more preferably If it is about 10 - 30%, on the 
whole, balance is good at the configuration of a slot or a hole, and the relation of a sliding surface. Also 
when it faces dealing with a thrust washer and the injury of the dent of a corner, the finger by the corner 
sharp again, and a hand by unprepared handling can be avoided, are desirable. Moreover, for a concrete 
numeric value if it is 0.5mm or less more preferably 1mm or less 3mm or less - enough - coming out - 
it is - the lower limit — about ~ about 0.01mm, preferably, if it has about 0. 1mm or more substantially, 
it will be thought about 0.05mm or more that it is hard to damage the partner sliding surface, in addition, 
such a beveling configuration - the corner of only the above-mentioned slot, for example, the height for 
the below-mentioned thrust washer immobilization, — moreover, you may adopt it as each corner of the 
whole thrust washer. 

[0143] Such a beveling configuration or the padding configuration section mentioned later For example, 
so that it may become the above-mentioned value beforehand in the cavity of the metal mold for 
injection molding and can imprint to the reversed configuration and the so-called Plastic solid May 
adopt the means beforehand established in the metal mold cavity, and may prepare with other means by 
the tumbling processing after injection molding (slack polish) etc., and if required cutting etc. — you 
may prepare — the approach of one of the above — you may take — the above — even if few, it is also 
possible to adopt one or more beveling means forming, although it is desirable to adopt a means to 
perform tumbling processing at least in order to remove efficiently more desirably the weld flash formed 
in each corner of a Plastic solid, it is not necessary especially to adopt the corner beveling means 
forming of each above without the need 

[0144] Beveling configuration parts, such as the above-mentioned R beveling or C beveling, can 
consider disappearing gradually by wear of the thrust sliding surface respectively divided into the equal 
include angle as the rotation slide contact time amount of a thrust washer passes. 
[0145] However, in a sliding initial state, the transition film (transfer film) of a resin constituent cannot 
be formed, and it is possible that it is not fully formed in the partner sliding surface which touches to a 
thrust washer. It sets in the sliding initiation stage condition comparatively at least. The above- 
mentioned chamfer At a period (until the so-called advance of initial wear is completed mostly) until it 
is formed as enough transition film which consists of a resin constituent which is presumed that wear- 
resistant capacity is latent, and which contains PTFE, for example slides on the front face of the partner 
sliding surface It is desirable that it is the beveling configuration which can expect that it is an effective 
way stage and has a curved surface like R beveling especially when preventing damage generating of the 
partner sliding surface and improving abrasion resistance more. In addition, it is not not necessarily 
having to prepare the above-mentioned beveling part according to a sliding strip affair etc., either. 
[0146] Also in order for the above-mentioned fluid slot to supply [ for example, ] the fluid for 
lubrication positively to the bottom of a severe sliding strip affair in the sliding surface, the path (slot) is 
more large, and it is considered by the fluid channel for a thing without an obstruction to be also 
comparatively more desirable. When a fluid channel is too large, the area of the slipping part of a thrust 
washer will decrease too much, and the planar pressure of the sliding surface of a thrust washer can go 
up, and it is possible that the thickness of the groove bottom section for a fluid slot will be insufficient, 
and the mechanical strength of itself of a thrust washer will fall in connection with this if a fluid channel 
is too deep. On the other hand, a fluid channel is too narrow, or if too shallow, it will also be expected 
that the auxiliary fluid for lubrication cannot spread round the sliding surface of an abbreviation 
flabellate form respectively divided into the equal include angle fully easily. 

[0147] Therefore, although a total of four fluid channels of a cross-section concave form is prepared in 
the thrust washer if the gross area which is equivalent to a right-angled field to the direction where the 
fluid of the above-mentioned slot runs, for example, drawing 1 , (b) is made into an example and it is 
explained For example, the gross area of the fluid channel of these cross-sections concave form An outer 
diameter 5-300mm preferably 1 -500mm for example, more preferably It is 10- 100mm. A bore 0.1- 
300mm, for example preferably When it thinks in a 3-80mm thrust washer, more preferably 1-1 00mm 
the gross area of said fluid channel (slot) l-500mm2 [ for example, ] - desirable — 5-250mm2 - more ~ 
desirable — 10-125mm2 — further — desirable — 10-50mm2 If it sets to within the limits, the fluid for 
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lubrication Since it spreads round the sliding surface of the shape of each abbreviation sector through the 
above-mentioned path moderately, it is considered a desirable thing. 

[0148] in addition, about the thickest thin part of a thrust washer, i.e., the thick part of a fluid groove 
bottom side and the field (installation side face) of the opposite side of the fluid groove bottom side In 
order to secure the mechanical strength of the thrust washer whole [ its ] itself Main thickness of a thrust 
washer (if it explains concretely and will explain to the thickness except a part like the projection part 
for installation immobilization of a thrust washer, and a twist concrete target), When it takes into 
consideration on the basis of the thickness except the part projected rather than the flat-surface thrust 
washer part mainly constituted, i.e., the thickness of a part which mainly constitutes a thrust flat surface, 
the fluid depth of flute The thing of said thickness for which the mechanical strength of the whole thrust 
washer is secured is preferably desirable as a value of 20% or less or under these ratios more preferably 
30% or less 50% or less. 

[0149] However, since it will also be expected that the fluid for lubrication does not fully spread round 
the thrust sliding surface of an abbreviation flabellate form divided at the equal include angle 
respectively if the dimension of the fluid depth of flute is extremely too shallow as explained also in 
advance At least, 3% or more, although it is desirable to secure the value of said thickiiess which 
exceeds 10% or more or these ratios more preferably 5% or more as for said depth of flute and it is 
based also on the thickness of the part which mainly constitutes a thrust flat surface, preferably The 
above-mentioned depth of flute is desirable 0.1 -10mm, and the dimension numeric value is specifically 
0.5- 1mm still more preferably 0.5-3mm more preferably 0.3-5mm. 

[0150] And if it sees about drawing 1 (a), drawing 2 (a), and drawing 3 (a), again If the rate relation of 
surface ratio with a slot, a hole, etc. to the sliding surface in the flat surface (field of the shape of a 
circular ring seen from right above the sliding-surface side of a thrust washer) of the shape of a circular 
ring of a thrust washer is shown The above-mentioned gross area in a circle is about 5 - 20% more 
preferably 3 to 30% 1 to 50%, and the gross area of the above-mentioned slot and a hole becomes [ each 
of thrust sliding surfaces, then supply conditions of moderate planar pressure and the fluid for 
lubrication ] good about the remainder and is desirable. 

[0151] And the above-mentioned fluid channel (slot) and the total amount of fluids supplied to the thrust 
sliding surface a part for at least 0.0117- the above — desirable — a part for 0.11./-- the above — more — 
desirable - a part for 11./- above by 51./still more preferably Or it is desirable that it is a flow rate 
exceeding these values, according to the engine performance of the pump carried in the change gear in 
relation to the maximum horsepower, the maximum torque, etc. which participate in the total cubic 
displacement of an automatic-transmission car, effectiveness, etc., think about the upper limit, but 
Although it will be considered [ that enough lubrication fluids are supplied to the thrust sliding surface 
of this invention, and ] if it is about 301./minute, the total amount of lubrication fluids does not 
necessarily need to be specified as the above-mentioned flow rate. 

[0152] Although a suitable quantity of a lubrication auxiliary fluid is supplied to the slot and the sliding 
surface which were explained above and a lubrication fluid is mainly passed through the above- 
mentioned slot Even if the supply direction of a lubrication fluid is operation which flows mainly in the 
direction of [ from the inner circumference side of a thrust washer ] a periphery side Moreover, the 
supply direction of a lubrication fluid can apply to any thrust slide contact method of the format of the 
operation which flows mainly in the direction of [ from the periphery side of a thrust washer ] an inner 
circumference side. 

[0153] however, at least one side of the slider which get together about the part which mainly rotates 
Since a lubrication fluid has the strong inclination to mainly flow towards a periphery side from the 
inner circumference side of a thrust washer according to an operation of a centrifugal force, the thrust 
washer of this invention It can be said that it is suitable for the thrust washer for parts with which the 
fluid for lubrication mainly tends to flow in the direction of the inner circumference side of a thrust 
washer to a periphery side and which rotates relatively. 

[0154] In addition, the slot of the configuration to which it applies to a periphery side and a fluid 
channel is extracted, for example from the inner circumference side of a thrust washer by this invention 
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in addition to the slot explained above, moreover, prepare the through tube which opens the both-sides 
side of a thrust washer for free passage', and A slot on the configuration which is bypassed by the inner 
circumference [ of a thrust washer ], or/and periphery side, Moreover, fluid ******** which is formed 
towards a periphery side from the inner circumference side of a thrust washer, and is not open for free 
passage to a periphery side, Or the various above-mentioned slots may have the shape of a swirl, the 
shape of an involute curve, and a straight line at fluid ******** and the pan which are formed towards 
an inner circumference side from the periphery side of a thrust washer, and are not open for free passage 
to an inner circumference side. 

[0155] Moreover, these slots of various kinds of may have the shape of a quirk which inclined to the 
radial center line, and slots, holes, etc. which have a configuration with at least one or more kinds of 
combination complicated among the configurations of a slot, a hole, etc. of having various kinds of 
above-mentioned configurations may be what kind of slot, a crater, an impression, and the fluid channel 
of a hole configuration. However, if said various slots and hole choose the shape of a fluid quirk of one 
kind of said configuration or there is no need in addition to this, even if they will not prepare a slot at all 
by the specification, the condition, an application, etc., they are good again. 

[0156] Moreover, in drawing 1 (a) and drawing 2 (a), one place is prepared in the peripheral face section 
of the thrust washer of an abbreviation interstitial segment with another [ which adjoins a slot and its 
slot ] slot in the gate (gate) part in the case of injection molding (G). A gate location is established in the 
peripheral face section of a thrust washer for avoiding the assembly fault by interference with avoiding 
the bad influence by the remains of the gate of the thrust sliding surface, and the phase net income 
attachment part of a thrust washer. Thereby, a weld Goint) part leaves slight junction **** to the part 
near the circumference of the opposite side part which faces from the remains part of the gate on the 
basis of a part for the core of a thrust washer, and is formed in it. moreover, it be desirable an 
improvement of the above-mentioned cure against weld and to prepare the resin rich area ball section (P) 
in the part of the location most distant from the remains part of the gate in the distance, i.e., the opposite 
side part which face from the gate part of a metal mold cavity on the basis of a part for the core of a 
thrust washer, so that the air in a metal mold cavity, gas, etc. may be discharge efficiently and can be 
fabricate in a short time efficiently, in case injection molding be carry out again, and to carry out 
injection molding. 

[0157] As for such a gate part (G) and a resin rich area ball part (P), it is desirable to remove and 
eliminate by gate cut processing in a mold of injection molding and coincidence or cutting after injection 
molding. In case such traces attach a thrust washer in transmission, also in order to make it not interfere 
with other parts, a gate part (G) and the remains of a resin rich area ball (P) [ whether it stores like 
drawing 1 (a) in the diameter of a periphery equal to the diameter of a periphery of a thrust washer, and ] 
Or while leaving the remains of the gate so that it may fit in the location inside the main diameter of a 
periphery of a thrust washer like drawing 2 (a), as for the remains of the gate, it is desirable to prepare in 
a location which does not remain in a sliding-surface [ of a thrust washer ] or clamp-face side. 
[0158] abbreviation which is prolonged outside from the inside of the cavity of metal mold also in order 
to enable it to remove easily a gate part (G) or a resin rich area ball part (P) as shown in drawing 2 (a) - 
what is formed in the linear configuration is desirable. And the remains part of the gate or the remains 
part of a resin rich area ball remains as an abbreviation straight-line configuration, as shown in drawing 
2 (a). Since the remaining part of the gate section or the remaining part of the resin rich area ball section 
can be easily removed if it is such an abbreviation straight-line configuration, it is desirable. 
[0159] Moreover, since the thrust washer made as [ lap / while preparing a gate part in the peripheral 
face of another / which adjoins a slot, a hole, and its slot and hole / slot, or the thrust washer of an 
abbreviation interstitial segment with a hole / with the parts of a weld partial fang furrow or a hole / 
make the number of said slot and hole into even, and ] can avoid reduction of a mechanical strength 
generally, it is desirable. 

[0160] The flow direction of the part of a thrust washer near the remains circumference of the gate of a 
resin constituent is uneven, and the fall of some mechanical strengths can be considered rather than 
other parts, and the fall of the mechanical strength of a weld part (a part for the joint of a resin 
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constituent) also tends [ comparatively ] to appear. Therefore, it is thought that it is desirable to arrange 
so that the thick thin part of a tKrust washer may be avoided as shown also in drawing 1 or drawing 2 as 
for the remains of the gate and the remains of weld by which the factor of a fall of these mechanical 
strengths is latent, namely, said thing [ arranging so that it may not lap with a part for a slot or a pore ] is 
desirable. 

[0161] Moreover, as shown in drawing 3 , a thrust washer may be fabricated by the disk gate or 
diaphragm gate method which established the gate in the part near the inner skin of a thrust washer 
depending on the specification and gestalt of a thrust washer. In the above-mentioned gate method, as 
long as said fibrous reinforcement are considered to be mainly easy to carry out orientation along with 
the line prolonged in a radial from the core of a thrust washer and think the mechanical strength of a 
thrust washer as important by the specification, the condition, an application, etc. especially in the thrust 
washer of this invention, you may be such a thrust washer. And as long as it is the thrust washer 
manufactured by the above-mentioned gate method, the number of arrangement of a slot or a hole may 
be odd, and may set up what kind of number again. Moreover, a gate location may be prepared near the 
summit section of the cylindrical height for thrust washer immobilization of explanation below, as long 
as it is required. 

[0162] In addition, although the various above-mentioned gates have the desirable method which 
performs a gate cut within injection metal mold from the point of a productivity drive, they may be what 
kind of gate cut methods in this invention. 

[0163] Although there is a problem that the marks stick in order to contact takeoff-connection material 
(ejection pin etc.) on a thrust washer front face as other problems at the time of thrust washer shaping, in 
case a thrust washer is picked out from injection metal mold, as for such marks, forming in a 
predetermined location is desirable. 

[0164] That is, the remains of takeoff-connection material on the front face of a thrust washer in this 
invention can form smoothly the shape of surface type of the thrust sliding surface, if it is made to 
prepare in the opposite side (rear-face side) by the side of the fixed side of a thrust washer (i.e., the 
thrust sliding surface), moreover, such remains of takeoff-connection material do not lap with the slot on 
on the back (sliding surface of a thrust washer) - obtaining - a front flesh side - not forming in the 
same location is desirable. As for the formation location of marks, such as such an ejection pin, it is 
desirable to arrange to a location, a top face of the height for immobilization, etc. which do not lap with 
the interstitial segment of one slot, this, and a slot besides ****** or the Lord of the field for thrust 
washer anchoring with the near section of the inner circumference side approach which forms a thrust 
washer flat surface, the near sections of periphery side approach or those pars intermedia, and the 
projection part for immobilization, and it can establish it in the part of arbitration in two or more places. 
[0165] And it ****s to the thrust washer concerning this invention only on one side which has the slot 2 
as shown in drawing 1 , drawing 2 , etc., and, as for the opposite side (background of the sliding surface 
which has a slot), being used in the mode fixed is desirable. 

[0166] Since the thrust washer of such structure ****s certainly in respect of having a slot, it becomes 
unnecessary for the field of the opposite side to prepare slots, such as an oil groove, and to carry out the 
part and processing. Moreover, since the dimensional control of a slot can also be omitted and thickness 
does not become thin too much, as for a thrust washer, a mechanical strength does not fall extremely. 
[0167] Such a part for immobilization may be located to what kind of part of a thrust washer that the 
fixed manual stage of the above-mentioned thrust washer is made into the number of setup not more 
than the number of setup and equivalent number of said slot or a hole, or it, and should just have about 
even places by 2-8 places more preferably at least one or more places in the thrust washer. 
[0168] drawing 2 (a) ~ a gate location (G) and a resin rich area ball location (P) - abbreviation, 
although it is a linear configuration such abbreviation - using a linear part, so that a thrust washer may 
not corotate with body of revolution A thrust washer may be inserted in the member for immobilization 
of the configuration corresponding to the above-mentioned configuration, and the projection for rotation 
prevention / immobilization etc. is prepared, and a thrust washer may be built into the member for 
immobilization of the configuration corresponding to the above-mentioned configuration, and you may 
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fix to the parts of the above (G) and (P). 

[0169] With the operation gestalt shown in drawing 1 or drawing 2 , the approximately cylindrical 
projection 3 for thrust washer immobilization is formed in even places like two places of the rear face by 
the side of a fixed side (i.e., the thrust sliding surface), or four places. The reason prepared in even 
places is for the quantity of said slot and hole, the reason established about even places, and the same 
reason. 

[0170] The above-mentioned projection 3 is formed in the location which does not lap with the part of 
the slot established in the thrust sliding surface of the rear face, i.e., the abbreviation interstitial segment 
of the slot and the slot of adjacent others on on the back, and is prepared in the abbreviation interstitial 
segment of the inner circumference of a thrust washer, and a periphery. 
[0171] The reason for preparing the approximately cylindrical projection for thrust washer 
immobilization in such a location is for turbulence of the flow direction of a resin constituent arising 
into a projection part in the case of injection molding, thinking that the mechanical strength of this part 
falls somewhat, and controlling this. Moreover, it is also for easing the shearing force and stress 
concentration which are generated at the root of the cylindrical projection 3 by supposing that it is 
circular. Moreover, about improvement in the mechanical strength of a projection part, it is improvable 
also by blending fibrous reinforcement, such as said carbon fiber, with a predetermined resin 
constituent. 

[0172] And in order to fully suppress generating of the shearing force and stress concentration which 
join the root of the approximately cylindrical projection for [ above-mentioned ] immobilization again, it 
is desirable to prepare the padding sections, such as R configuration which connects with the root of 
projection 3 too hastily the corner face-to-face of the part which two fields cross in a smooth curve form, 
and the padding section of the shape of a straight line which connects substantially simplistically the 
corner face-to-face of the part which two fields cross. 

[0173] In addition, it is desirable to prepare such the padding section also in the groove bottom section 
of the slot described above from the reason for the above and the same reason, and the padding section 
may be prepared in the root of the lobe of others which are formed in a thrust washer, the basic angle 
section of the impression section and the depression section, etc. 

[0174] the height (depth) of such the padding section ~ for example, 3 mm or less - desirable - 1mm or 
less - more - desirable -- 0.8mm or less - further - desirable — 0.5mm or less - it is - ****ing - the 
lower limit - about ~ about 0.01mm, preferably, if it is 0.1mm substantially, it can respond to shearing 
force or stress concentration about 0.05mm. 

[0175] Although a parting line (linear trace formed by the amount of [ of the male of injection-molding 
metal mold and a female mold ] border portion) may be formed in the part of either the peripheral face 
of such a thrust washer, or one [ at least ] field of the inner skin in a front face, if arranged at the 
interstitial segment (interstitial segment of the inside of an annular thrust washer, and a peripheral face) 
of both sides which constitute a thrust flat surface, since such a parting line does not influence a corner, 
it is desirable. However, you may be which part near [ by the side of a fixed side ] the corner to the Lord 
near the corner by the side of the sliding surface by the configuration of a thrust washer, a specification, 
a condition, an application part, etc. at the Lord of the above-mentioned field, in addition - the inner 
skin of the thrust washer fabricated by the disk gate or the diaphragm gate method by such method since 
the gate cut process in a mold, cutting, etc. were processed into the inner circumference part of a thrust 
washer - the trace of a parting line - most - or it does not remain at all. 

[0176] Moreover, the flatness of a thrust washer can measure and judge the maximum difference of 
elevation of the amount of cambers as an amount of cambers of the sliding surface of a thrust washer. 
Although the smaller one of said flatness is desirable and the most desirable condition is setting flatness 
to 0 The flatness of the thrust washer which consists of a resin constituent concerning this invention Are 
the main thickness of a thrust washer, for example, 10% or less preferably 20% or less that what is 
necessary is just under the numeric value of 8% or less or these ratios more preferably as the dimension 
numeric value For example, it is 0.3mm or less still more preferably 0.5mm or less more preferably 
0.8mm or less 1mm or less. 
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[0177] In addition, what is necessary is to pinch and hold the main flat-surface section of a thrust washer 
in hard material, such as a metal mold plate, from both sides in the case of the above mentioned 
annealing heat treatment process, and just to heat-treat in the condition, in order to suppress the above- 
mentioned camber and to manufacture a thrust washer with high dimensional accuracy. 
[0178] Moreover, the thrust washer mentioned above may be not only the so-called injection-molding 
object but the extrusion-molding object and compression-molding object which were formed by 
injection molding, and the thing using metal system core materials, such as a wire gauze, as reinforcing 
materials, the thing which carried out sinking-in covering of the resin constituent at the porosity sintered 
alloy object with a back plate may be any of a simple substance article or a composite article. In 
addition, as for an injection-molded product, it is needless to say that it is that with which a commercial 
scene can be provided in large quantities and cheaply [ also functionally excel and ]. 
[0179] The thrust washer of this invention described above can be used as a thrust washer with which 
necessary power generators and transmissions, such as a stick shift, a fork lift truck, a tractor, a tricycle, 
a two- wheel barrow, and a generator, are equipped, although it can mainly be used for the torque 
converter of AT for automobiles. 

[0180] The busy condition of the thrust washer of this invention shown in drawing 6 indicates the 
condition of having equipped with the thrust washer 9 in an oil of a minor diameter, and the thrust 
washer 10 in an oil which does not have a projection to both sides to be the thrust washer 1 in an oil of 
the 1st operation gestalt from this to the important section of the fluid type torque converter of an 
automobile. 

[0181] The important section of this torque converter transmits the rotational motion force (torque) 
between the boss 1 1 by the side of a turbine, and the hub 12 by the side of an impeller. And the thrust 
washer 10 in an oil takes charge of the thrust force of the converter covering 13 and the turbine hub 14, 
and ****s again, the thrust washer 9 in an oil takes charge of the thrust force of the turbine hub 14 and 
the turbine side-face member 16 of an one-way clutch 15, and it ****s again, and the thrust washer 1 in 
an oil takes charge of the thrust force of the impeller side-face member 17 of an one-way clutch 15, and 
the hub 18 by the side of an impeller, and ****s again. 

[0182] Incidentally the service condition of the thrust washer of this invention In a small displacement 
engine or a low-power output motor Use horsepower or the maximum horsepower still more preferably 
100PS or less more preferably 200PS or less 300PS or less usually, for 1-80PS or under these numeric 
values The torque or the maximum torque usually used Moreover, 50 or less kgf-m, 20 or less kgf-m can 
be preferably referred to as suitable for the part which transmits the power of 1 - 10 kgf-m or these under 
numeric-values extent still more preferably, or the parts which have possibility of using the above- 
mentioned power conditions by daily use 30 or less kgf-m. 

[0183] Moreover, the contact partner material of the thrust washer of this invention The stainless steel 
which is corrosion-resistant metals, such as SUS303 and SUS304, Carbon steel, such as S15C, S43C, 
S45C, SCM420H, and high-carbon-chromium bearing steel of SUJ2 grade, Even if it is the hard 
material which performed hardening processing of these soft nitriding processings, such as spheroidal 
graphite cast iron of FCD45 grade, quenching heat treatment, polish processing, etc., or these carbon 
content metals Or you may be elasticity material, such as aluminum content system alloys, such as cast 
aluminum alloys, such as an aluminium alloy for die casting of ADC 12 grade, AC8A, and AC8C. 
Although partner material has desirable lightweight cast metal system alloys, such as ADC and AC, etc. 
also the cast system metal which averages at the effectiveness at the time of processing, productivity, a 
price, etc., and is synthetically excellent, and in it, the partner slipping material which touches to the 
thrust washer of this application each invention is not specified as ADC material and AC material. 
[0184] 

[Example] The raw material used for the example and the example of a comparison was shown below. 
In addition, the inside of [ ] is the abbreviated name of the raw material indicated to front Naka. 

(1) PAS Product made from toe PUREN :P PS T- four- AG (a semi linear mold, partial bridge formation 
mold) [PPS-1] 

(2) PAS Toray Industries, Inc. make :P PS M2888 (a linear mold, straight chain mold) 
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[PPS-2] 

(3) Nylon Japan Synthetic Rubber [ Co., Ltd. ] make: 46 nylon TW-300 [PA] 

(4) Phenol resin [PF] 

(5) Carbon fiber Osaka Gas [ Co., Ltd. ] make: 03J-415 (a pitch system, phil8micrometer) 
[CF-1] 

(6) Carbon fiber Toho Rayon [ Co., Ltd. ] make: BESUFAITO HTA-C6-E (a PAN system, 
phi6.7micrometer) [CF-2] 

(7) Glass fiber The Asahi fiberglass company make: MF06MB-120[GF] 

(8) Playback polytetrafluoroethylene resin Made in Kitamura: KT-400H (about 25 micrometers of Taira 

(9) Molybdenum disulfide Dow Corning make: MORIKOTO Z powder [MoS2]. 

[0185] It blended at a rate (weight section) which shows various raw materials in Table 1, and blended 
dryly using the Henschel mixer. Subsequently, melting extrusion was carried out with the extruder, it 
corned and the thrust washer which shows the obtained pellet to a thrust washer with an oil groove with 
the outer diameter of 56mm indicated to be a cylindrical test piece with the outer diameter of 21mm, a 
bore [ of 17mm, and a height of 10mm to drawing 1 with injection molding, a bore / of 40mm /, and a 
width of face of 6mm (the flute width of 10mm, the channel depth of 3mm, four slot numbers) and 
drawing 2 and drawing 3 be fabricated The surface roughness of the sliding surface of each thrust 
washer was 3 micrometers (Ra). Moreover, to the steel plate which performed coppering processing, 
copper powder was sprinkled to homogeneity, and was sintered, the porosity sintering layer was formed 
in some thrust washers, where this is heated, the pressure welding of the above-mentioned resin plate 
was piled up and carried out to them, and sinking-in covering processing was performed. These mold 
goods measured [ not heat-treating annealing heat treatment of 10 hours at 200 degrees C to some things 
again, and ] crystallization and stabilization in use. 

[01 86] And tumbling processing (slack polish) was performed to some mold goods, the weld flash of 
each corner was removed to them, and the beveling part 0.5mm or less was formed in them. Moreover, 
the height or the depth of the padding section of each corner was 0.5mm or less, and the amount of 
curvatures of each thrust washer was about 0.5mm or less. 
[0187] 
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[0188] While performing the thrust trial using the test piece of the shape of said cylinder, the product 
trial was performed using the thrust washer and these results were shown in Table 2. 
[0189] (a) The thrust abrasion test was carried out by having used thrust trial partner material as carbon 
steel (S43C) and the aluminium alloy for die casting (ADC 12), and the wear height of the test piece of 
the result and the wear depth of partner material were shown in Table 2. The conditions of a thrust 
abrasion test are as follows. 
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Planar pressure: 30.0kg/cm2 (2.94MPa) 

rate: — a part for 180m/, and partner material :S43 — C and ADC 12 (both field roughness 3 S:3 
micrometers (Ry)) 

test time: -- 50-hour lubricating oil: -- oil for AT by SHOWA SHELL SEKIYU K.K. GERUKO ATF 
[0190] 

Table 2] 
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[0191] From the result of Table 2, it can be said that examples 1-4 are ingredients which are excellent in 
abrasion resistance and the low aggression regardless of partner material. 

[0192] On the other hand, abrasion resistance was inferior in the examples 1-3 of a comparison of 
elegance to one of partner material, and they were conventionally large. [ of the aggression (damage 
nature) to an aluminum metal ] Moreover, the blending ratio of coal of a raw material was inferior in 
abrasion resistance, and the example 4 of a comparison or the example 5 of a comparison outside the 
predetermined range of the aggression (damage nature) to an aluminum metal was [ the example 6 of a 
comparison ] large. 

[0193] (b) About the example and the examples 3-6 of a comparison except the example 1 of a 
comparison and the example 2 of a comparison which are inferior to the result of the thrust trial which 
carried out the product test above in the low aggression to abrasion resistance and slide contact partner 
material clearly, the product trial was performed on the following equipment and conditions using the 
experimental device shown in drawing 7 , and the result was written together all over Table 2. 
[0194] That is, it is made to carry out forced discharge of the lubricating oil which passed the oil groove 
of a thrust washer A from the exhaust port 23 of the side face of housing 21 while the experimental 
device of the product trial shown in drawing 7 inserts the thrust washer A of a test objective in the 
inferior surface of tongue of the rotation driving shaft 20 by Projection a, contacts the partner material B 
of the shape of a ring fixed to the base in housing 21 with the bolt under the thrust washer A and makes 
the base of housing 21 carry out opening of the oil supply port 22 of a lubricating oil. Moreover, the 
predetermined load was hung on the rotation driving shaft 20, and temperature (degree C) was measured 
with the thermocouple 24. Experiment conditions were shown below. 
[0195] 

Account Planar pressure: 30.0kg/cm2 (2.94MPa) 

Rate: 3000rpm (the rate of the bore part of a thrust washer: 376.8 m/min, outer-diameter partial 
rate:527.52 m/min) 

Partner material: The same configuration as S43C, ADC 12 (both field roughness 3 S:3 micrometers 
(Ry)), and drawing 1 Test time: 10 hours Lubricating oil: Oil for AT by SHOWA SHELL SEKIYU 
K.K. GERUKO ATF Oil temperature: 120 degrees C Lubricating-oil flow rate: A part for 61./ . 
[0196] Irrespective of the class (quality of the material) of partner material, the thrust washer of 
examples 1-4 is excellent in abrasion resistance like the result of a thrust trial, and filled less than [ wear 
height 0.1mm ] / lOhrs which is a product value of standard, and its coefficient of friction was also low 
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stable so that clearly also from the result of Table 2. 

[0197] Although the example 3'of a comparison of elegance filled the wear-resistant value of standard 
with the S43C partner, its coefficient of friction was on the other hand conventionally large compared 
with the example. Since coefficient of friction became large further, and the power transmission 
efficiency was inferior in ADC 12 partner and partner material was attacked, it was not desirable. 
[0198] moreover, the blending ratio of coal (it indicates to claims 2 and 4) of a raw material — 
predetermined — it was the result of fiber reinforcement being insufficient for the example 4 of a 
comparison with few additions of a carbon fiber, and the examples 4-6 of a comparison out of range 
being inferior in abrasion resistance. Moreover, since the example 5 of a comparison made PTFE 
additive-free, its coefficient of friction increased slightly, and it was inferior in abrasion resistance in 
ADC 12 partner. Since molybdenum disulfide blended the example 6 of a comparison exceeding the 
specified quantity, its aggression increased to ADC 12 which is an elasticity metal. 
[0199] 

[Effect of the Invention] Since invention concerning the thrust washer of this application is the high 
speed and a thrust washer for the quantity planar pressure slipping sections which consists of a 
predetermined presentation as explained above, it has the advantage that it is the abrasion resistance, the 
low aggression, and low coefficient of friction which were extremely excellent irrespective of a slide 
contact partner's quality of the material in the conditions which **** to hard material like carbon steel 
(S43C) from elasticity material like the aluminium alloy for die casting (ADC 12). 
[0200] It follows, for example, as a thrust washer of the automatic-transmission torque-converter 
sections, such as an automobile, abrasion resistance is high, the thinning of the thrust washer can be 
carried out, and they are AT and the thing which can carry out [ lightweight ]-izing of transmissions and 
power generators, such as MT, sharply again together with the miniaturization of shaft orientations, and 
concomitant use of aluminum material. [, such as a change gear, ] Moreover, since it is low friction 
compared with the conventional thrust washer made of resin, there is also an advantage that a power 
transmission efficiency also improves. 

[0201] Invention concerning the manufacture approach of the thrust washer of this application has the 
advantage which can avoid bad influences by the remains of the gate (gate), such as a slipping property 
fall and a fall of a mechanical strength. Moreover, in invention of the approach of forming the resin rich 
area ball for the gate and gas drainage in a predetermined location, and carrying out injection molding, 
there is an advantage which can be fabricated in a short time efficiently in addition to the ability to 
manufacture the high speed and the thrust washer for the quantity planar pressure slipping sections 
which has the above mentioned advantage. 



[Translation done.] 
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$3s.-tizt#mztix^h. tcom&tLxte. x 

[0005] 

[^* J WftLJ:oi:-ri)igli] L^L, 7x/-;H 
Blg0757.h7-yx^{i. W«*§ttijt«-C«r^ax. 
fc*!HK«#*& < . K7^e»^a* ( ax ) #t<# 
<, AT<Ob;P7fSiS!)$* { (K< ; 5:l». 

[0006] it:. T-Juymttmtoxy-xhVvis* 

a. &m&mt&$m>bz^mt®nmttttx'%< , 

sfiSB****. L*»L*itTti. 7 7Xb7 7y-v<7)»^r 

[0007] zzx\ znmtowuii., ±ELfc«* 

^^ffiBiSStfOX^Xhy-yy+^^SrK^U, 

L. ATffl^7Xb7 yvA-Of4tl^l6]Oi-ftSr^T- 
®Mifflm%ATmXyXh'7'yi'vti-hZtX' 

[00 08] ttz. fl!*J:0«Lv«a-JSiii]EfettT 
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4. 

[0009] 

^-7>^vjk7 btzmmmm 

*^&4i«3[- %mKm*)&mx : 7X\- r 7 vi>\b U: 
<yTC$>4. 

tOO 1 0] X\)TV-VVX)V? 4 K&ffiflll 

o oMauctt u #s£$ftt i o-8 omstaxv^ 

-7)V**?k7 7^H2~5 OSaSSSrifi-irUcfflli 
i: U:?)-eS>&. 

[ooin tfyru-i-xx/v:^ h'^si. 
ft£®i<Mmttti-mm®&mfrb%&&& ■ nam 

JE$ 0 URX 7Zh7-v>'*bLKV>X'b&. 
[00 12] *V7V-ls>X)V7 < F^fflBtl 

ooa*auc*fu gxinti o-8oa»a5, a--? 
)v*njk7 7#^ig2~5 0 nma ±xz* 0 7fy^t 
-&%i~3 ommz&&it:®mfcm*h%zi£& 

■ IftflSffif 9 7 X h 7 ^ L £?)T'$> 4 . 
[00 13] ifc. ffilEiS^ • Kfflffit l 3«Jfl*9.*h 

*-r 4 t & ffit • nms.m ^umxyxhy-yy 

Art L£W?*4. 

[ 0 0 1 4 ] fliEiffit • iSSEfit O&JBX?;*. h 
■titWC**** • iSffiEjf OSfflX^^h^-yx-r 

[ 0 0 1 5 ] iti. ±Mffltiimssmfrt>%&A7Z h? 
4 fcfcUJEt»B«JS«ja»&=fir 4* 7X h v >y >/ a- 
fc«0?J>4. 

[00 16] «HjU5 Xh7 y v-vOSOHfcJB 

«s<ifcaiifc«^5^ h>7 -y x^^affi^siiri. 

fLSrffM LfcJffiS • mm&m 9 SOT* 7 X h 7 y v * <?) 
fcHU x^^hy-yy+^rt^ffi^fctiW^ffiitffli 
x*7* FJMIK. ^«WtfcJ;^yN-7;^D^7 y 
Cfc *1*t8i:-t4»a[ • SfflEf 935^*5 * b7 y x 
[ 0 0 1 7 ] ±lfi^a • iSffiE*#9S?fflX7X h7 y 

Y<y)SUt^tfcv^T. friE^p^gea«. mntffit 

PtilSiffi(yg)£;*ft*:i<7)T-J>9. 



#t4.Ifc#ff*Lo. 

[0018] ±ieffi£^ffl&!|*)7>f>&4 h 7 >X == y x 
3>mx? XVV vvAr&tzteX-Y-n-v 9 V7VX 
S y x a V mx 7 x h 7 y x -v 5: b' CD&m • SffiEif 9 

SBfflX7*h7-yx*fct »««ttfc«vcv>4*>-c. 

tfcfrfa<^f£ (g*) *»rttc»ftttii:*«rifiT* 

v^fc»LTt$SL-CfHtt4. 
[00 19] Ititf-oX. Z<7)$kWI,Z&&ATm<?)Y-7 

yxivi/symxyxby-y^vte. w&mhtLx 

T^S-7A^«*«ffl-C&4J:dC«:0. 'J^ ■ Oft 
ftfc J: tflK n x Mk£ 04 c: i: Ifi^mz* 4 . 
[00 20] ]«« -»lS£E»0»ffl^9^h7vW^> 

^$rStt-T4wi:* s T'#4. *fc, X5Xh7 7y^ 

x\ X7xvmm<,zy-v mu) wmts&tihz 

tm<. y-h (»P)B(cJ:4ff0ttfiT^««W 
5SJSffiT>5r fc'^i5SP^0igT^ 4 . 
[002 1 ] »Pfc»*fc«?Li:3&*^5^h7-x 
v -v <7)tt^^(6]lca?ir fe* ^ffiST'ft 4 * 9 X h 7 y >- 

tzXyXWylz-Tb^h. 
[ 0 0 2 2 ] ^S«y)^P*^ftt«iiX^^t^ 
Xfe#fflc7)Slliffl4 t 9g|5S:^tT*fajB^t4ii!fe^ 

4. 

[00233 ^rfc\ «rEOiWI*»ifcf Sfc», ±12 L 
^WiWTcO J: o %*mm LX i, J: V >. 
[00243 ( 1 ) ^7^h7'yx-VC0jga«H^ia 

ffl$il4X7^ h7 7 >"vT'$>4fff^5S 1 ~ 5 ov^-ffl 
36* 1 XaOfaUm ■ iSfflEjf 0 7^ b 7 y y 

[00253 (2) ^9^h7v^-vOffl«WHHKt 

mzx&mzixhxy xvv ■vi'vX'hhmimi'*- 
5^^-m*»i«tcie»wiS5a • snHJE&oajfl*?* 

[00263 (3) X7^h77X+«* ( .Sffl 

(sBffltt®(cfc^t 2 m p ^xtnmEX'bhmm. 1 ~ 

b7'yyt. 
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[00 27 J (4) ZyXhyvis*<r>tt1tim®W;ft 

(v) tsE (P) tvmx'bhP ■ vmmm 
mmftmzh^x . i o o o m p a • m/wikn&tt 

[0028] (5) X^XhV-yxA-tf. ifflfffflcSf* 

[oo29] (6) wmQm*eMBmm#. 

X y X h "7 -y i' -V <T> Wftfifa tffilfi] LT ^ l> * 5 * h "7 

•y > * T A 6 ffi&g 1 - 5 7i V 1 'igfcieiiossa 

• &mJ±m t )&mxyXb , 7 v>>v . 

[0 0 3 0] (7) X5^h7 7ytCIiWi?l* ! 

mmmztix t t&m&i 1 ~~ 5 w ^ t» 1 acK 

©Oft SI • iSffiEjf 0 g&fflX y X h V -y i> Ar . 
[003 1] (8) XyXbV-yi^rlzmtMilltf 

B&zti. mmmttMWixyxhmm^MLx 
ymzmtiRtf&tiLZtix hsmb&s 1 - swr tit* 

1 5C£ttDfta[ ■ ©BE?t 0 fiWIt* 5Xh77yt. 

[0032] ( 9 ) friBflt * Mtjko&ftmzn , H 
6±E < 7 ) ifctt < 8 ) RIK<OS» • ftSEflt Offiffl 
[0033] 

[JWH^OSO»«] *PO^BBt^S^5XhV yi/ 

US) . ^-m7n5^$7i'3y (at, g 
assess) ^^aga-eoffiottTjfE^a. at 

WTfc. ^-h7f7n7yxS7-/ 3 ^-{a|i:L 
[00 34] t-f. *m&Mt8ttzM"i># , J7V-l' 

-f mmm <ot. PAssmtflrM,. ) 

fcl+OPhte. «PjiHmBft2Mk7fcjSS<i6tO 

[0035] 
Utl) 

[00 3 6] (ntifflRSriirf. ) 

[00 37] 

HE2J 




[00 38] 
Hfc3] 
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[0039] 
Nfc4] 

-<o>-°-<o>- 



[0040] 
[fc5] 

-©=5. 

[004 1 ] (QtiF, C 1 . B r^Anyy^TttiC 
H 3 mlil~4<7)gifc£jrr$\ ) 

[0042] 
[-IL6J 

[0043] 
[•ft7] 



C H 3 

-^!-®- 

C H 3 

[0044] PASffllltt. IM&tlX'^ZtlhmM 

L#e* j 7 0 =tiir%ia±0>i><wjz < . 9 0 - 1 0 0 * 
[0045] z<?>j:o%n£foz'&&i,zi,tmz&<mt> 
v^o^;i/* y^jgig 4>t's:j£$ -e-s^ff a-c* 6 . 

S-&*Ol&ftttt:l!»*4i'S:^«HT'. «i 
tf. <b8Mfcl 2K5K$ft&ftffi£j£#£3 O^L-%* 
M. ffi L<ti 1 0 l *yWflHJt***T 

[0046] 
[€8] 




[0047] 
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[0048] 
[fclO] 

[0 04 9] (R«^^;«j^h^r;i/^S. -ho 

[00 50] 

Hfci i] 

[00 5 1] 
Hfcl 2] 

[00 52] £*>J:3fcPAS«f||Btt, flflRfef. tt&IB 
44-2767 1 *£*PW*&I84 5 - 3 3 6 8*&« 

crn^ y toRjc, t#&B34 6-2725 5-9&«k 

274 16 5^&$80PJ*$ftT^.|>J:d$\ f*7x 
[00 53] COJWBtcfflV^PASttlWi, 5? 

£<oj:3*«awx^£fcjiMU:PAs«» 
u. ^saKisfcti-ts'j-raoPASkfciwfi 

(asw^^fco] <7)PAsfiasitcjt^TB^tt. »? 

mmzit^xmam Ltzi&B&iz^ n vmiwitw 
mwb&. y-7SPASffl»ii. 

[00 54] PAS«Kfc*»fcJE»j^**». ifcttS 

[0055] £<0j:3(cLTf*fc*ifc£«tttf>PASffl 
flgaSKftKti 1 0 0 0~5 0 0 0*4 XT'* 0 . #4 



L<t±2 0 0 0~4 0 0 0^XT'J>l.. iSMttg* 5 1 
0 0 0*4 X«k , 15 0-CJiLhOiSffllST-i} 

*>?jHF*L<$rV\ SOOOTiMXJO*?^*: 

<fcn. SftttS^SSSH, Ma£3 0 0'C. 
^ l j7aA ! ^lmm < 1 0mm. 85^*20 
kg/cm' . ^immftcOlkftTX'. *ft5!C7D- 

[00 5 6] 4fc, S#WXS*S££3rt&PASWIi 

ftfc 3 Otf&cO&Si&gcOSMt:***- 5 0%~ 1 5 0% 
?>EH-C*> 4 £ J: jMSF * U > . $r*i . SWWttTE^S 

(P30-P4 ) /Pi xi 00 
( P 4 : TO&64HM>IKtL P 30 : i^3 Otf&OSI 
£€) 

ASmmt L"Oi, Witf. h-7Wttg! : T4, T 
4 AG. TX-0 0 7^£fctf PAS 
mfficom&^SjftTM. t LTtt. 20000-4 500 
0<Oi<W<}:<. 2 5 000~4 0 000<7)i?)##4 
U\ UTOfi* ! 2 0 0 0 0 J: 9>Jv?^fc Sti. 
«JRttOjjST»4 L<=5r<. 4 . MM^4HF«*»4 
50 0 0i9*SV^*t4, «MI*llMMr^ffi»*t:» 

[0057] ±ISP A S^OSJ^i, W;ltf»2 2 0 
~2 9 0°C. J?4L<t22 8 0~2 9 0X:T'&D. HK 
(CiK'j7s-l/y^l/7-( HUH UTF. PPSStfllfc 
»fW* . ) OUfcSKi . ft 2 8 5 'CTJ> * . 

[0058] ±iEPASfitii<0^ifi|£!tijcfWE-&fJ^ 
tt. 0Utf3O~9OM%#II4U\ 3 0SM%* 
»£fcJJE«JiHto>'5>fr&.* 7X h 7 y i^OBUfcWK 
TLTL4V\ 9 0fi*%£jS8;t£fcJff£e03fc«ffl£^ 

toLx^w&tmmbixf. ^7xt-7.yyt« 

[0059] mz. z(o&mzm^btii9tmimii. 
m&mizixx us 1 0 0 o°cti±. n 4 l < « 1 2 0 

o~i 5 0 ox^iS&tiuSkoT'&Mf . u-ay 
dfJr^'Jnih'J/KPAN)^, «j/-y-,-K 

;\\ -lr-^U^)J:3fc:-»aiiI*efclWWS, 
[006 0) 4^. ■e^«®^(cSiMt4-i: : 5r<. 
-7tt4v\ 
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x o %smmi a . t- 7 ^ fcti p a N»a&sj»t 

f^TJHOO OVX'Iffli. Lfcfltftift ( Jt^HS 1 m 
2 /g) Sr. ^vg14^#H^+Tm^J-C'^ffi«iS 

Lfc t <0T* 6 . -I <o J: ^ fciittflsS tifcBmimnlt 
mm#. 5 0 0m* /g*S!Tli. Iix!:ttL^ 

%&thb. J: Off* Uv^itmmtt, 700-150 
Om* /zX-hh, 

[0062] mmwm. ^m^mmmmitt 

Jttifc, ¥^»5-2 0jum, 2^86 

ItJttt. flRtfiftlO-lOOOjum. #*L<ttttl 
0-5 0 0umX'b&Zttf£\<\ 4fc, TAIfhit 

50. $?£L<ti2-80. 
L<tt5-5 0<OUaRIWt*«J:v\ «r(cHSS§ttfc»i 
fc*5Xh7-y^-vfcf &fc*>fc:(i. ¥^8fcif#A J l 0 
jumW±c9k^£8ffl^&C:t##£U\ 

#1 0/imJSLhoUaMWIi: l/aifcT-yf-^O 

a-ri.. 

[0063] m.<?>l><7)X'kMf . ffffi£8tllH0j£1tl4>C 

[0064] jHRDHIU . ±IEfc^ Lfc «t 3 
7 x-X%%b'<7)WM$:¥%) 1 0 0 0-3 0 0 O'Om. 

<mi,t:i>tobLx. bbi>l m&&rt &p an 

[0065] sro. m&<?>m®m&. m&nm 
m*®.*?3\mimzttixm<mx}5>o. mum 
mmmt. ^UM^^finm^ix^imm 

[0066] PAN%mm&tvvi-%mimzit 

&tl t . ?I5S^S* { P A N j&Tte 2 4 0 OMPalf^ 
X'bhcOlZtfLX , -SSWt: yf-^t>c7)«5 9 0~9 
80MPaTJ>0, 5I5S?S14$A 5 PAN^T'«2 0 0~ 
5 0 0GPa<7)i<7). ft*Wtti3 4 0GPaT*6W 



tcft LT tf -y f-^£7) i> 3 0 - 3 0 0 G P a mftftty;: 
tt 3 0-4 0 G P a?* 0 . W*^fiSISW3ISl=^# =5r 

[0067] d^BBCffl^S^^atttt. P 
AN3R**|(ttt*il*8teLTt>J:<, ffli^^t^ 
^S^O^iliHI&tfl 0*iinfiU:T*6*W*firv^ 

fc*»Ut<$r*. fcfc'U PAN&gXlintaateffl 

3 0fiftKjWWtC*4i:#£4>*l&. 
[0068] K-yf-jRKSRIWItt, Mxtf. 

ttOS^tt f «y *3&£«itE#&tf fcfi* . 
[0069] tfcfiftte -y f-SKXttttfi. SffliS. 5£ 

-y *8»Sfc LT . ^RfltfSS* Lfctt 

[0070] ttAt?y?-»&XfllEti, t'yfS 

fc*«ttflSffl+Tjn»u 350-50 o-ctiflyitt 
ixmmm&xDamz t km^^-cm 
o o ox;ja±tjis*-t6*j6tpfc: J: 

[007 1 ] CiX^ti. gi5B3Wt453S°F^3 0-5 OG 
P agSOiR5!14$* J ^>¥fe) 240-500GPagS 
• «3Wt*ot,<0fcRRt:J: <0mR-thZttfX' 

c o o 7 2 j ^^j: 3 =3rt--y ^mmm^^M 

b Ltti. ^m^I^ttK :^lx^M207S(}i«| 
gU-njumlf^r^^j (ifiift&) x'J-X 
* J S>0. ?$(C|5]aS<?)^V*^3 7 7M2 0 1 F 
«S 1 2 . 5/zm. jp&HttfgO. 13mm). HM 
20 IS (¥*NMt&14. 5/im. T^WtfiO. 1 
3mm) , ISIM107T (?^Rtt@l 8. 0//m. ¥ 
ftjaat^O. 7 0mm) , ^fig^ttll: 0 3J-4 1 
5 ( ¥»!8a*££ 1 8 ju m ) fe^S . 

[0073] in. PANmmtmt. xortvo 
- h V)\>mm<r>T7 v>\s&®mztnf&Lx&<irmx' 

m£?&Zb#X'%&. J«!MB«fc:J:->TBfJgw5l58» 
tt*£f#S;ifl*-C#. mtf. Wl 000-1 500 
•CT-MVtS 1 9l5S3»ttJ«i¥^ 200-300GP 
a, ?l3SM±W3 0 0-6 0 0 0MPai:^S. i 
fc. ^2 0 0 0°CTUD2ftLT. ?l5gWtt*S-T%3 0 0 
-500GPa. if^t<«^fe;4 0 0-5 0 0GPa 
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ftffl 1 ?- 1 1-1 7 0 3 9 7 



0 0~6 0 0 0MPac7)KB£>t><7)i#^*U S#£J: 

o o~3 o o omp SL<r)m^<r>h<r>im&-fh 
ZthX£ht%x.bti&. ztLt»0M.mWkt¥&k 

flaw*-?* fc«^*r*«w* z t i>^&$tii . 
[0 0 74] zoPAH&gtmimvymbLxii. x& 

U-zyttM KX7r-fhj (ffiA«) vU-X£j& 
ffmbtl. tOMtomt LXli. <X7r4 hHTA 
-CMF-004 0-E, <^7r^ h HTA-CMF 
-0 1 6 0-E, ^7r^ hHTA-CMF- 1 0 0 
0-E, KxyrA t-HTA-C6-E*f (tvfftk. 
K6mm) tfbVfbtih. itz. M\y^M<r> r YU 

IXH. hU^MLD-300. M^MLD-100 

[0075] i<x^<0iR««tt<0irt*§l5IBIKi: LT 
tt. 500~~1000MPa#JJ2L<, t'-y#-*il 
* (Hv) tt4 0 0-6 0 0 **#*U*. 9ISK3!UKft<5 
50MPaJ;t)'h$^i:^^t*-x^-X?gJS (Hv) tf 
4 0 0ek9/jN$V^£fct ££ititi£»tSllft$&Jft 
«W*T*r, giBHM&PlOOOMPaJO**^ 
#^t'-y*-^SSS (Hv) #6 0 0<k9;*:#^fc£ 

[00 76] &i>. £h60jK*fl(tl2:fflEPASttU!B 

y&* 77'j t j: 'ommnm^mix t <fc k 

[0077] JJEK3R«*t<0«:4»f » 3l§g3S&#5 5 0 
-lOOOMPa, 3l$g$¥tt$3 0~5 OGPaOffiB 

mxtx'&nmtmz%ht^ t>xkh. 

[00783 ±£it8ima£iij£«^««gifet2 i 

o~8oaa$. ff* l<«i o~5 om«t**. 

/um-e-r. aom&zmi&z&ximmm 
imi<i&TLXf8jmim<%z>frti>x-3>&. 
[ o o 7 9 ] _b>B t£ j: o %$mwmc z mmm. 

t ifiX't h Z 1 i> tmtt , * fclsl^ffl(cflt£HtfB 



^<i:i> 1 0%fcLt, #*L<tt3 0X«J:, iOiff 
£L<te50%U±. $^{C»^L<ti70~100% 

[ o o 8 o ] wmvmitmxyx y v », is^comx 
zhv-yisxoftffimmizi mw-v (&□) £ts 

[0081 ] J: a &ittt4&<flftaEffltfB*ffff 

[0082] z<r>&mzm^h^-7)v*v3k7 -/mm 
ma. .if;fN77WDifi/y <ot, ptfe£ 

MJBBBFPCR 0 HiflfcttSTC* 0 . C - F^3$ 

ffiOMffft. ^S5«tt. tt$Att*OK 
1*ttfc«VO>*. PTFEkt E7-y^xf-l,y#|4 

^5 0 8~5 3 8'Ct-J)l». £*U4, 7tTlS<Dt><7)£ffl^ 

izttfx-z. mta. 9&mm: kt-4ooh^ 

[0083] A*-7Mnl7 yiffllt Lt(i, PT 

;l/^/Uh'x/ux-T^fta^* ( P F A. fl^MifiUeK 
4 6 4*CW±) . fYyy^u^vy-^^ryiv 
*nroeuyjtt^{|t{FEP, ^(S^js^4 1 9 
•ctLh) . r^77;^J^■Dx^^->'-A > df•^^7;^^o7• 
a f u y - n— 7 n T;pdr;P h'x;ux- f ^ftS^- 
ft: ( E P E . ^-)giSJK^4 4 0 -C ) JSWfctf 4>#l* . 
ifc. CiifetJait, tfy^aohl^/M-ox-f-p 

y (PCTFE, ^*ffljg^3 4 7~4 18-C) , T 
Yy? )VJtXDJl^\sy -X.^\syim&W ( ETFE. 
J!WMBS«*«j3 4 7X:Ja±) . ^Qah'j7;WDif 
Vy-^VV^S.^ (ECTFE, ,^ftlfiJS^3 
3 0'CW±) . ^JM-^ryy^y-iY (PVD 
F . f^»SJg^4 0 0-4 7 5*C) , \L-lVyiV 
*yA H (PVF, ^Bfia^3 7 2~4 8 0 , C) « 

[0 084] A-7;Wol7 7Wa, ±ie 
7 y^Bg<0 ; tyv-OMi.tf^l : 10*^10 : 1 

i:'c07 -y U sf U 7 -f y 3r t' Xb -> X {, «t < , CI ii 
4>tt. ®«ciBjSffJt LT^iRfttS-^t. Ztlh(?>%frX' 
PTFEti. W^tt, iB^fptt. fWfi«tt, fi^ffi 

mtct'vmimmtixti <om£ lv\ 

[0085] ;iiWA*-7;Wnl7 vXttJBti* 
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ftmMffltbi2Mtfimm<m u>. mm. pt 
fe, pvDF<r>&ttmmt*ti*'ti$)4 9 0x:. m 

fl^SSX;, *<J4 6 0'C£^U tfTiPTFE. P 
FA, FEP«i«ffl1$ttfcWV0vtff4U\ 

t*»2 2 0-2 9 0X^)PASfflB*fififflr**^». 
PMtfift 2 8 0-290 iCWflW) PAS ffl KfcttflW & 
*£fctt. PTFE<0»»jSti*tf5«fc'3'firPASfflBtf) 
MjftJ: Ofti 0 0-2 0 0*CSSULhoSl^fflKfHSK 

ti»r* i t ic «k osfar^jRgcjetttfiwisco-cff 4 

[0 086] C<l^tfVC-7/P*o*7vSS«IB*2- 
5 0*1*. ff4L<(45-2 5«MHRfcrt-4ii: 
?, MSWfittfcfth.. S^&ireEiS&i'tf. 5 0- 
2 0 0 M P agKtf>a#$rH? U-TlWtaWBJRtt. 

tli. 

[0087] Wmmtf2MM&*ffiT'te. :fl^M 

k . ztit>cr>mmfii&miz£ om&m>Mftimmz® 

[0 088] PTFE*tt*ttfcLTPAS«miC»l 

** s k &< fflv \* z t hw. Sutras** 7 

0jumOT?)t>*>, iffilXttT^&gtfl^SOjum 
<0fctf>, J:9#4L<te¥^» ? 5-3 0;um<D{>tf9 

v^nh?'^^ if ^e«#tm* k*(cj; 0 fMrf 6 
•Lk#T'£6. 

[0 0 89] i<^B3X'«A'-j;y$f<OPTFE 
ttstcfcfti. S£PTFE»*SJHv*TJ:9a»*IS* 
jWIMi*. S±PTFEft*ti. 
*Lfctfc. »*l/C*Mi*tt*T*4*»6. A-s;y 

*fO P T F E £ttHIJBj£ft(C»&D Lfc k £ <7><fc d tCgffll 

fiW^SLSrV^T'&l.. 4fc. H£PTFEffi 

»HWV*i0WL ^tt^4fctf? 5 v k'i 

fc. S£PTFEfcfU« tL<(iB£PTFEk« 
£. PTFECrlSRBWWlfclfiLtft^afliLfcP 
TFE*»*£&ffl-f6Ckt, ttHKrft8T*SPTF 



^PTFE-MrPTFEeoT^ttatmeLfcHe*^) 

[00 90] J^Lfclf±PTFE-£?r<0PTFE$5fc 
OlMKAfc LTtt. WitfS^ttttJI : KT3 0 0M. 
KT300H. KT400M, KT400H, KTL6 
1 OKZtfbh. 

[009 1 3 ATfflX^^hV yv-^tcE^-r 

h-m& y 7TV%m* u /fyt^a. hep 

TFESJflik HWcflMIHIKamrcft *> • 

mmzii, wBmmmztix wzzml* y /fv 
o . 4 fcttzKfc* y •7?>*m&+i k i eoffl$« 

[0092] ;<0lB|<7)ATffl^7^h77y-fWi 
Z«fls* 'J ^r^k'^* 'J 7r Wk^BaS: 3 OSfigp 
OTcofTJ^-caSJirt I. £ k **»4 L < , 3 0 «igfU 0 

fifrt>. UiZMit* y y-rV^kO* 'J 7t-* 

v-ft'^i<7)ie^«'j^« i ~ i saaa-, $ tv&t i < 
ui~i oajiarc**. 

[0093] fiLt»<fcJ: 3*H±PTFEtt**Ott 
(0;^-7Wd|7 <y«tttR. 'J 7*r>4r 

k<ot y r^yft^W^tolWtttft-WW, § ^>(c4^ 

iJe^«^^-ft!I?il^<0±jS7><?) PAS fiaii'C^SD 
5 0 JlftgBT-ft S Z k am 4 L V\ . 2 aSgB*)lT'* !> 

kmmm&mnmmftmi.iti'. titrnvrnm-i 
mmmmmmi^mmmx'^K 4^. 5 

0M«*)tti*iI^JlTti«JEMt3WB< *4»0|SHI 

0»4 L^iH?fttf+4a'I^fflfigtt*Offi-&S'J^i, 5 
-2 5afigST'J)«». 

[ 0 0 9 4 ] $r*j. ^immmcommmt ix . 

tfiSSBfftt. tafi&W&S, fc«ttX|8i^tt^k'<J0r6)± 

ttm&xvmmzk' pa s®mnM&M±<7)<8;&x' 
$mwfan&z<?)m0>mkmm i^mnx- ms. 
izm.arixi>±v>. mm. msn&Mmmrmzzb 

x-zh. znm&msi&mnMtomkLxte. vym 

Sill. ^? , ?^yx^uySIi : 5:k*0--K l Jx^^>'^S 

is. ^TrS^yx^r/u^ii. 7?s^yrsHffl!i 



( 9 ) WBBT 1 1-1 7 0 3 9 7 



*>j»te&to. wm&mMtizmzt'zm^t&zktf 

WftROTH^SRttlHIi'ti. ^3 0fift%. ff*L< 
tt4 0M%. iOtWKttSOMXSTH&fcH 

[ o o 9 5 ] *3t . jJEKaH^JdEJMMafflaff 

0iJiif 2~1 2. #£L<te3-8-e*> 

[ 0 0 9 6 ] * LT , ±lE^«^t^±lE7 -y3R»|&. 
*LTJb£#SB8*fflk*)pHgtt±. £tiJ£pH5- 
9. ff*U<ttpH6~8«3lSWB , C**ii:* t , fflU 
CJMHKrftWS-f . ^i£££tt£[6]±T£ 

it, ±MpH&0)WMftX't>-r>Xi>Jz\\ 
1 0 0 9 7 ] frfc . *FIco^ajco<SIifflfi£tttefffl LT 

o <k.i>ut-oimix'h'>xh^\ it, 
an . ±e p t f e co^mm t h t r» * 

[0098] i*ife<0B3»ttfflBJC*tL"C««OiBai(Bi 

£*joii&*ft#sfcmciHj^ftfaoYii*<. a® 

ffi<JBv*MvCv**m fcfcitfiJ&fl-fcfrftiaii. 
**>ffitf)iSH8£ -tii^h-HSflfc, ifctt'syS'x/l'S 

J^TjIffiKstK^U:®. $tt£&tl:*)J:i*ftttJ£& 

motet *«r4f«*ttt«»-wur j ^. 

[0099] ;o «t 3 c l/CfttofclU 7 b&fc' ofi 

ft£fc?. X9^h7-y^<0«Hx J MI*ffiTS:l»< , i 
k#X'$ht%lt>tl&. 

[0100] Sfcfc, 1IE0lUHkft>6&ft;i9*l*7 
yS^MBWftWctt. 1fCiS##a*Ki£*ftfc*> 
Tti4<. ffiBM^ »aj)S»?W)*ffi«:{6 
fflt'tft. ^TtltajiSJBifiti. 4*ttfcH«t. rS^ 
ftilMFC* LT . 3ctf$r*?*h7-y 

S'+fcJtflW-ft^ 

coioi] imtm {tijmrrwk) o>x?x\>v 



356tt*«{M-ftfctf>. #j8 0-2 6 0<CT"&lf!$f B W 

tto. i-2 4^0SScor--yi«a^Ltfc<c 

[0102] 7--/Pj*jlfiSffi*«. *t>2 6 
CT^.tfiMj8 0-2 6 0-CgJS, -srajBttCio-ni*^ 
0-2 30XM)g.*ft 1 0 0-2 0 OKMBTCfihtll 

H(C*>fcoTBHt3W«<. W©Sttkfgft-Cfc>), ?U 

**MPfcfcBtt**U *LT«***>ftv*nrrA 
ft. i*i^PAS«IBtittAttT*->-C. &A 

3S^a<OffiT=5ri:<Ott®«: t o T v^ft . 

[0103] msmubm8ox:mffMMTit. it 
[0104] sMsikL iSEBf^offlKtarrftifr 

C, WitfSaL &8 0'a Ifyl 3 0'C, *-J18 0°C. 
»2201C. &230°C. #2 6 0X^^3 JSC, R 
KBWHrT. »1 5-1 8 0^8«^ttHT»l 5- 

6 04H5c«*«cjHau KrieiaseHrtoSjg^as 

let, »ffloWi"Caat-JEt:flH*LtfcJ:^. 
*^)«^^)«Kffl*0«»«flWi. ft 1 5-4 8 0#S 

%x'btit$^\ Mmt^tommsmmim^it 
®mx-$> & t . mmiottJMb&q^^i: ^ -> t -tas 
«ttjwi< * o , ^s^ia ± o & jnwrr* * t . r v 

faSgJirJX hcOffi^&Hft C t *<HL< fcft . 
[0 105] ^8 0-1 2 O'Cmmzfti&LKtif 

ftt. ^^^h^-jr^-vrttffi^tKoainfc*** 

#ft. »B«BlT««KlllflRLT}RWlt»7$1i- 

ftikt4ff*L<*v\ ffie^K^jf^Mi-c^k 

tlj =5rfc'Wft^^-tft^tt*^<^ft*^T'J) 
ft. 

[01063 *s B B B "fMf&o#»{i, «rG#a«h 

BWtatH«IUT<>J:<, 4fc(4«6 0-18 0^ 

mix m&mz&& l t t, i v ^ . 

[0107] liUbcT) J: a *«KHie*1t* a - fc J: 

m<tmz, mmm&K.i^mno»^ caff 
^^is^-rftcit^T'&ft. 

[0108] ^rfc. JSJBWcrtCttC^S^rtaMe**^ 

r>x\.wwhtin, mamsiMt^L. sat 
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[0 109] iti. ZyZhV-yis^tW^ffiicr)'^ 

(Ry) . (Ra) . (R 

z)|W)JIS B 06 0 1 ( 1 9 94) TfemZtl 
Jfc»«8;fcJ:oT, «3-2 5/imOTT*0, #8a( 
mJaT*«ff4t<. »3. 2i«mJBlT* f J:0t!F*U\ 

»0. l^mgimJb-cafiarAO. 
[0 110]**:. ffl^ttlSEflttitfflnl&t'cOIil 
fcaffiHHW**)?. «*«T*V^i:^ttB««K 
S«^J«cWP3ft4TOtt«>a*fc*>. St&KHP 
&ft*^A34fHIK*^C*fitf. » 1-10 jam. 

[o 1 1 1 ] mmmmi-nbirit. mi 

SAdfcbTiAK 

[0 112] X^AhV-yi^te, 

't«Hti . H 1 T^H 3 K^-f A 3 CB&R^RilfL** 
[01 13] tZbX\ ±13 Ufc*»5JO.X 5Ah77 

[0 114] L*>U X5*h7-y fttffl85GK> 

tf . a vw&MMm*ttMmmam.*im? 

$ * A 5 fcfc 9 . AO *a*»offl»SSLKwKv ^ftfrTC 
«,^5^h7-^-v*tt«'t4ii:36 f Brffit:s5rS. 
[0115] BUtf , iiBLfcWtfflUJttSBfMMtH, 

mmm^mmm. zix **:£&. ~mt 

$r*»**fcJflo*£i : a<T , &*. L**U 

•y S^fcAtfCftlCffl Jgt*ffl#fM<7>?# OflWOiMgE 

atsfti^ 5xh77^ ctm^h^&k a 9 t> 

*<9A3*t><9iUai, WitflBB^x^iifca 



£6. 

[0 116] £*>A5£*frTTU:. ^7Xh7 7 H 

ffl(W2 0-2 5XaWtt)ia±, #*L<ti5 0'CW 
±. A Off* L<til OOrtLh. Ktff*L<U12 
0*C£IL ftK;fiJ£(±l 4 O'CIXL, 

ft^&<I£jlU*8ft&£<0#BSfvT (JMWlfc:** 
iftmiBHW. <>L<t4ffli«a-C*o-CtA^) T'i> 

jlfASTM D 648tC*tT, 4. 6kgf/c 
m* tt<til8. 6kgf/cra' OHWFfcfc^T 
aH^Lfcia&fcfPliT'^*. 
[0 118] EIEX7Xh7y^-v«. 
OOOrpm, — JRWfctil 0—1000 0 r pmtfOIH 

hV-yv-Wi. ilMEie, fiHCHIIE. 8MB* if. 

hwoimTX'h m^imxh h . 

[0 119] ttz. X7XYVvis\0)ffl$m-t i 

x . mwmm-t^ 9 aav** * . mm^mnmk 

V^WMi. +'C^-C*>S. flUB-fiSttatAoTtf. 

zhw&t. zmpm^mmtizth^mx'b 
*. 

[0 120] HU^HSfc^-f A?ic:. XyXYVy 
is\ 1 C04"t«gStCB&R^C7)Sa?L4 IfflfUZtLX ^hx 

yxhvv^x'te. z<nmm®m?« r )&g.vff)$i 

[0121] *m<0&mz{$ZAyZh t 7-yi'->rii. M 

mcr^Txmmmtw&gtfmz.im 1 m/m 

infcUL ^m:A-5T«ft;3~10 0m/mi n<7)^ 

[0 122] <£LT. *WflflCfil.^7^h77y 

^jSS*^ ^< i: t 1 0 0 m/m i nULL (12 0m 
/mintJl± x 15 0m/minkLh. 18 0m/mi 
nJElt. i,L<ti24 Om/m i nJOJL 

$:t5t?)W-fS. tefflSftSfg^mciAi.**, Sfeji 

[oi23] z<ntwtmtt'<>>)m&*i±Mm&* fie 



[0 124] ZLXttz. X^AVV '/isWiiO-O 

EtfO. l-10MPa, *7t«l— 8MPa, ttzii 

XyXhVviSVlZtS^Xte. -?-<7>£*ffiE{4*-j5MP 
a BIT, Jff4L<tt4MPaJaT. *fcH£ft&tf>SMI 
(5MPa*jft #*L<ii4MPa*») fcttt 

[0 12 5] 3 4>fc. *WWSX5Xh77y 

lirieL^fflwwinie-r^OjagvtHuieffiJEPt 

f>T. <BU.tf 50 0 0MPa • m/rai nOT. *FS L 
<(44 0 0 0MPa • m/mi nJUT\ 4 9$ftl<«: 
3 0 0 0 M P a • m/m i n filT<0*ff TTttffl^S i 

[0 126] .icoi: olZXJX h7 7 yfW • Vffico 

TOffiti, mzmfct&zktmL^tf, mtai om 

Pa • m/mi nfcLL if£L<»41 OOMPa • m/ 
mi nJ^Lh. 4 L<143 0 OMP a • m/m i n 

0 0 OMP a • m/m i nJJLhfl^WCtffifflTS 

WhVyyfcottS • • JHfcaMiWSfcJ: 9 US: 

[0 127]£fc, h5^S'yy3yfflX7Xt-77 
^•v. WttATfflX^Xh?'/^^!! ADC1 

2 & £*>7/p s -vj*at&*?mMbcr>m *) m (® 
xmztihimmtt)*) , ntt»iofflStt. 

K:S*S*i*tt«*Mfi1-4±T*lJ- 5 O'C-l 7 0-C 

[0 128] -eorttf). 0l~3t^-r«J:ot, 
hV-yyA-l<Ojt0ffltt±?82^figL, #*L<ttl*i 
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7XhV yv-A-<?)^<fct>-73"<0ffltl~2 4*, J5F 
£L<142~1 2*, a*2-6*«jS^h.HfJ:<, ffl 
(B 1^(44 *, 02^41 6*, 03T-(4 
^iS8*foMffi^W-l 6*) fcfc. iffif 

[0 1 293 01 T14. BfffiB&«» ( jE*». £tf JB. 

m (mm) . bmmis*u:j: 3=ar^» . 

*Ltai^)ftS(4. urn 

•y^A'^rtJffflafc^iioisj-ei^t.iifc.tvisit.ai^t' 

[0130] @2tC^-rm2||||»®C0X5Xh7-yv- 
ffi£^6»rffiS»«W»2<7>#It$- 1 6#fc Lxm® 

omiz2 2. 5* mzmmz&m.L. &m2tt%z 
^mzmmx-mm^mmmmmzm^ix^i. t 

[0131] m3izKt%3mmmmcDX7Xh'7-yi>> 

l> B!Til$^tt<0$ 2 * *ttl11 9 fc 4 5 * $£»fi£U x 
7Xh7-yx+^«W3SJKc7)ffiTSrW^I»^^ ^ 
M<om 2 t Sffi<7)?S 2 a *i*ftSST6) ( X 5X h V -v ^ 

tf5W$*rft|) tfi4io«rvu3fc:, 2 2. 5 0 -ro-r^> 

LTESLt^l). -ett, ^iOX5XhV>yv-^{4, 

mmmizy- y- zmifc^bviTi * 9 ?- y-h 
ib&Kte? 4*7=7 Ay- hUXizximLx a*). *j 

1 0 1 3 2 ] 111 4i>'H2 (^-r4 3 mmwBtf. 

^L<mmhfr (01 (c> > , s^t4»^ifi^<7) 
s-tffi*' x 7 x v <7 -y ^ ^ 0 m^comm-m ( b ) 

4 , yt«<^L (02 (a) , 04 (a) ) , 

hV-y^A-O^OfflSra^t-r^ilfflftS («9) «<MA 
Offl#fffi (W£tf9(T feMil8 0* 5Wi, »^L< 
filOO* £Lhl80* 4 0ff^t<(412 0- 
feLhl 5 0* felT) ^;^•r•^.vIi:*W^Lv^„ 4fc, 
w<7)4 3^rlcOWco»illffi{4» X7XY*7-/ l s\(r>^b 

frbmijmzmfcznhmn^mx'ztit'titfm^ 



(12) 
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[ 0 1 3 3 ] 04 ( b ) mJWtti* 04 
( c ) , ( d ) . ( e > tt. PW*fc*4«fWT* 0 . 
ftg0tivvfilk&3-t'fc!>„ 04 ( f ) . (g) s 
<h) »9iB«5fc»2i:<0*tWcCfl5K>5»6a« 

ElWSrtoi&WK* 1 ), ttfcH3 ( c ) . 04 

( e ) . 04 ( g ) tcwmwmi. mmmmmx 

£X'hft&l^m&#'Cf><0 , 4fc. X7Xh77x+ 
Jf <ryytt\ W&imtfX 0 JMfffc* $ til . 

[oi 34] 05 (a) ~ (d) «. m2cry$mm* 

U 05 (a) Z*^2^*WC^V^fiT'* 
0, WHffi7fc|*jJUffi8£Mvt x Z*<7)«2^)f§IB5* { 
S*$r->TV^. 05 (b) (i. Z#cO?»2W\ TffKi 
KSftT HHI7tJt LT » 2 tfSjtT'S: < 

»Kfciai«*lTV^. 05 (c) (4. Z#<7)$2$-£ 
UttfcESLfc 05 (d) ti. flVWK) 

[0135] jjE»3we*raKt^5x h v v \s\<r>n 

b.XyXYVv i/^OHEI 0 fc*&^«fc*$HW»ric 
$ftfc*B«if Officii. ^-CfflSaMMftWBiSS 
it. »9ffio«fMcJ:*llf»^ttfcJ:*l^ift#fc 

oiflfcU itzxyxhv ■vi'Wm&nm'OlzlMl 

[ 0 1 3 6 ] fltf. tf . 02 ( a ) T'ti, y- bftM 
( G ) tizitmMt Oftffi ( P ) $»&B ( P ) Sr 
«Wtc*t*"»a«o»0iB 9BS) fc. 

.r ft*> t P£ d eB#o» o ffi b its. < mmmzitz^ 
x^h MtvwfrMfi. nwzms o wmttcom o w?> 

W®itmi&« (7:10)^(10:10), #4 L 
<lt (8 : 10) - ( 10 : 10) , «k9#4L<li 
(9: 1 0 ) - ( 1 0 : 10) <DilSHl*lK«4*«irc> 

#«a*H»««>S l 3iiifc:ttte$*U (!&»§& fc'<7>*H: 



[0 1 3 7 ] 4fc. httOffittaflMRfc 

miX7Xhm , om^<omm^mx r )i>m<ix. xy 
xhmvmmmbLx, mmmommzmbi. 
mmt-riztx-. m^mmbcofg&mzn^m^ 

[ 0 1 3 8 ] § fcfcifc, ±%mB#ZGi-ZXyX h 

77^14, siftmm%b'X'ti(.m&mcD**tT < 
ftfrbm&'tmz. immzi*m& rzitiin tub' 
5r Mrriz^zn o ta-tz t wrniz* o . mm<r> 
^&&zmt>ixm& , o*m±.^. £Stt»*Msi 

[ o 1 3 9 ] z<?)£ o %w&frt> . mmmmm 

IKKS^ U:J: d=fl:6» (»£»> -Cib&fcotfff* L 
[0140] JJELfci d*aB»«tt. -il^SiilS 

[0 14 1] 4fe, ^mtL^t, zK^mmttz 
itnnxyxhmmfflHDnmzmtti. &zm* 

*±ce»wt c mm o $ tis rax 

[0 14 2] ±ieRffllXOtL< tiCSJX 0(4, «i 

ar, iweai4fct4?L^i*s i )^«*fctt»s^i~i 

00%, »4L<{i5-5 0%, 4 0if4L<t4» 10 
~ 3 0 %gJgT'$> *Uf izm 4 fc»4TLO»tt fc 
*) m<WmX-rtyVXtfSk< , tt:XyX Y V y j^-v S: 

4fc«KI«rft«fc J: *flW>¥^fi»*E«T* S 3 
xt't#4L<. ft#W*»fflT'tt, 3mmUlT. if 4 
KttlmmBT, 4 , 3« ; 4U<(i. 0. 5mmWTt' 
hMf +ftX'b 0 , -e WTffiffiCi . 4 0 . 0 1m 
mgg, I0F4L<{4. #J0. 0 5mmtLh. IHIWfctt 

»o. immja±$-WLT^it{f, mmvm&mL 
imu^Mzm^-f . mm. \mv>x?xvv~/i'->r 

[0143] c«j:d*iinR0»«4fc(iaa«-4rt* 
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<m%mixi>x<. ttz. m&ffikcr>t>y7'v 
>?tm (tzmm) m^xm^m-m^xh x 
<, &tz. i&mx'hiin. WffltoTmzxixmxi* 

■j zwqx < mtfbtzwz . 9%<th?yyv 

[0 1 44 ] ±ifiRffiBX9 fc IXfiCTOXO^ffiKO 

SCL^T, #*$*Wl*«HW$*ifc.*5;* hit 
OiSW^t J: 0 , L^'vHc, iHttl/t^dk****. 

[0 14 5] U>U JBMtJilttBKtJi^H, 
h7-y^^C*ffC«-fSffl#Jt')ffiKt±, ttUSttlftli) 

mzmm^iix^^ztmt^tii. ^<ttJt 

««. fWMI^JI^MCfcvvc, ±EBflR0»tt. n 
BBp§tt<Ot£ft3&«»ttt*i:lt3t«*l4«itfPTFE* 

^tx-immmcomm%^m\ mmm.***) 
0 ix\ Gm-z&x-bz t m&x'$ , 

<omit. &-fLi>mf%<xit%t>%^t^ii>?>x' 

[0146] _hieSS«srgti. KU>JB»*ttTK*iV* 

wzhtcD'm m) a. x <om< . mmstoz&ftm 

Wm>Lt$ZZkt,z%*). Ztl(,zti>%-oXXyXh 

X XyX V 7 -y ^^^-eiis^iiMw^s* ? ffiT-ri. 
[0147] *ofc*>_LEi**>, oSftoitfrf 

ttLTea£wfcffi3i-s«»nffliL flutfiai (b) 

X h7 -y xA-fC^lf 4 *Rtftft**«. W£tf ifl&Sf 



00mm, KftKit. 5-300mm, X*)fi£l< 
it. 10-100mmtSioX, flgfr'WxtfO. 1~ 
3 0 0mm, #2L<«:, 1-1 0 0mm, X<0mi 
<it. 3 — 8 0mm<A*7*h7-yi^£i5Vvt:f;ii> 
k, fflSSKftaiK (») C0*£»Tffi8fct 0Ufcf 1-50 
Omrai . »4L<ti5~250mm* , <tO»^L< 
(±10-12 5mm' . ZbiZftt Ktel 0-5 Om 

[0 148] X5Xh77yt<OitW«Iu 

b 7 -y 5/-v i*0-?-*l^c^«««5SS$:5|ft-r 
KfiBffii:. X5^h7>yy+<0]R'3WtaSffl<03Se 

mmtuvww*) iw^tLx^Ltz^. m 
mmzit. fri£Ji^«o5o%iiiT, m Kit 30% 

lilT, X r >mi<it2 0%ttT. ifcti. C:ix4>^it 
[0 14 9 3 L*»L<r*«4>. *(ct)KBHLfcJ:dfc:, 3 

^<kt>l?ieff^3%ULh, mt<it5 

%&±. x*)mt<iti o%a±. ttzit. ztit>0) 
mmi&mmui-z>zktfmi<. ±izxyx 
hymzmm&mom&izix&tf. ^^-^m^. 

it. &mMt±3im<7)mtf. 0. l-l Omm, if 
iKltO. 3-5mm, X^fttKitO. 5-3m 
m, 36C#*L<(40. 5-lmmTib*. 
[0 1 5 0] *LX£tz. Ill (a) . 02 ( a ) . H 
3 (a) Covvc***:, F7y ^<0PJS^<0 

TO (X7Xh7v-/*<D%mm<r)M±.fre>flt:P]m 

mm) izm&mwkm-m. n%t'i<r>mit 

ffiffl<7)l-50%, 0iL<ti3-3O%, J:9$?2L 

k -rntf 3S£&ffiEk n«ffla»<oflH»«t«^v t 

[0151] *LT, ±iea*)MK (») ^, XyXh 

ft vmzmztimtinmit. 1 1, o. o 1 >j 

•y h*/4M3±, #* L<ti, 0 . 1 'J -y Y)V/W\ 
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«HJH¥ 1 1- 1 7 0 3 9 7 



iiXh bSBAZhttf. $•) 3 0 D y MU/agJTC&h. 

[0152] JJEfcBWILfcillfcJtfft OBfttt. Mm 
U^7Xh7? x-vcOrtJUia*^ WfflKO^rf6]^ffi 

*i*«b**c* -> x i . « £ . jTOttof^afa 

[0 15 3] UpU ^7Xh77^t i,<ti£*tfc 

ff=5r o StmcDX 5Xh7 7H S bat 

I. 

[oi54]^. mixmwiKmwuzxmx' 

id&jgttofc, X7Xh7y^ortJ»>£> 
[0 l 5 5 ] ifc. ^ti^o#)So»(i, mtrfio* 

[0 1 56] 01 (a) fcj:tf02 (a) Ttt. 

s*asi«Bo^y-h (»□) swhg> jst-ew 

a?r^5^h7>y>'-v^h^fflSttwattl)C0(i, XyX 

hmvmw-hmzzmmzmm-t&ztt. x 



£SS) fiMHi. h V -y x^4"l>S5#£gifci: L 

JSftfcftE^SBGL tthh. XyXYVvl/Wbk 
mtmt IX . M^H'f^r- hgtfb^ffi 

sw-sRJtiiafiLicffliiSioa (p> *»tn»ajjs 

[0 157] £<3J:}fcy-h»«- (G) ^fiHBSr^O 
«WM P ) tt. »fflJS»fc [3lB#COSrty- h * -y h- JDX 

r 7"/y*rZh7>Z$-yi'3 >IZW *) ft Itl) mz®<D® 
ftb^frLK^Xolz-tlfciblzi,. V-h^-fr (G) 
*®mtm (P) ti. 01 ( a ) <0«k 3 b 
V-y>'A'0^gt^L^F I ])gfll*ltClRi6l.*\ 4fe 
tt. 02 (a) <OJ:5(CX5^hV-y>'A-cO±^l»njg 

k . y- h swix yxhv-yiswmmt i&aum 
mizimt>%^£o%®.mzmi&zbi)Wi l^. 
[ o 1 5 8 3 y- m# ( g > i^tiffliis* <om 

(P) (4, 02 (a) ic^-f J: 0 tc, Wc&ORjK .1 

s j: o %nwm%wmmtfi$ tix \ t 

mum. 02 (a) tc testis i a {cB&es0«fc 
Lt»4 . i<o j: o %<®mmm.x'bMfy- vu<m 
*)miixmw&* >ommmzmizMm< 

ZbtfX'ZhnX-fttLW 
1 0 1 5 9 ] ±fc. y- b^Sr^fLt -eoa^TLfc 

7-y^A-£7)^ffifcl$ltl»tfttc. B5IB?S-^?L^*i!t$: 

j;a^L7tx5xhy-y^«, mtxmmm^m^ 

&®£\B\mx'%z>cDX'iitz u\ 

i o i 6 o ] x ? x b v -y i^-v y- h ^iSiffifi^g?^ 

vmmm&th y- h sh»7x^ hhu , 0 1 ^0 2 

(ct^$fi| >t }:3{c, ^.^xhy-y^-v^Jf^fi^ai 

mtiN&USH/tbWbblt^Si 0 izmSL-f&Zbtfm 
l^bZlbti*. 

[016 1] H3(C#f J: atC. X7^.h7y^ 
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*<r>f±m>Bm< l z£r>-a,i, xyxbvy^^^mm 

y y Ay- bUftX'X yx hv-yi/x ZJ&.BIX i> J; 

■cm;, m • tkti- • mfimtz^xte. mzxyxbv 
•v ^comww&fczmmt&cox'&titf. *<r>i.o% 

XyXYV •vi'**Th'>Xh £\\ tlXttz. Jilfi^ 
7 t —b~J]mzi.r>XW!tZtltzXyX \- r 7"/ i SXX'fotl 

a . m^rmm&ffixh^x hx<. i 
mmtmmzmvxi**^. 

[ 0 l 6 2 ] fcfc, JJE«o#«y- Mi. £«ttfi±<o 
[0 16 3] *5*h7-y2^J^I$Ofl&<y)|8]ffli: L 

-c. xyxvvvi'vm&Mkfrhnvfcrmzxy 

coi64] t%h%. xmnmmzm&xyxhy 
jshim. t%*>*>xyxbmmv>mtm (sjran iz 

miihXolzttilf. X7AMW^W^i^ 
MzmtiiXZh. 4fc. i<0 J: 3 =SrlX 9 ffi LaWT»«, 

WV&ZX yX h 7 y is Ar TffifcJBlfrf S AJf 0f£ "3 <7) 

jgSS<Dlfffi& if tcESt * Zbt>W£L<, ®%.®mz 

xm.mMzWLmz.btfx-%h. 

[0 1 6 5] *LTs *Btf>»JiKa**5*b7'yS' 
■Wi. HI. H2*4ftc*LfcJ:d4ai2«r« s f6M-ffl 

[0 166] Z(?>i.o%ffimv>XyXb'7yi/vl,i, ft 

*-%?hm'mmzm&th<?>x\ mwnmmm 

[ 0 1 6 7 ] ±ia^7X h 7 y s/*tf>ffljeJH#g«i. 
*7Xh77^K^&<i:ilyJ9rW±. $?£L< 



T«>SJ9*fcU i"JiSF*L<tt2-8rBr-C0!itf« 

(i^7^ h V -y x^OC^Sgpat^oT t> j:V^. 
[0168] Witf . 02(a) y- hftS 

(g) . mm* *)nat ( p > «. «m«««rf»«t* 
otv^*^ z<r)to%®w&m%mzwmix. x 

yXbVv^vtflSi&ibb&lBiyLZ^ZolZ, 

o . it*. ±ie ( g) , ( p ) nmtzm 
m± ■ ®fcm<v^%b'mvx±.§emiiz}tftiLm 
v&msm&mzx yxyv^v^ *«*£x,tb£ l 

[ 0 1 6 9 ] HI 4fcUB2fc*-r3dBBJB"T«. *7 

=5r*)*>X7Xh?f0ffi<?)a®^2 rBf£rt:M;4*J5rfc^ 
d J: 3 KftSWRKRlt^T ^* . mmmzmh 

mmi, mm ■ iL<7)m.bmffimizb'mi&m&b 

[0 1 70] ±E<^iB3tt. ZcommcDXyXbt* 

vwizmit>tix^&mcv®ftbm&t>%^m.. 

[0171] Z<T)£o ■%&W.l,ZX yXVVv ^-vH^ffl 

®mm%i%m>mT-t&b%iL>ti. ztiw-Lx-i* 

Mtt&ztoThl. it:. PMVibi-&ZbX'mtf. 
5m 3 <y)ffi7Cfc&4it h^m^mjMA'^'y LT't 

^W<Sl!ifil£iB»KE^-r 5 C fc (c J: o X i « . 

[0172] lt, 4fc±EH3effl^Bin««wsee 

&fc»fc, 5SB3<oSjcttt, Witf2-p<oiii*«X*)4 

*Wr^«rt*o»*, 2ooBB**3SE*>siwj-<^aniiia 
c o 1 7 3 ] $rfe, ±Ka*fcRiaw>aA*»fe«nEUfc 

L<. ^7^h7 yv-vtcm§iXl.-eoft!l^ilJg50 

[0 174] Z<?>£ o OSPOft^ 04 
itf3mmHT. »4 L<lilmmOT, «kO»^L< 
tiO. 8mmfliT, S^^0^L<(i, 0. 5mmtJlT 
t'S>^tfJ:<, fWTRRfia. fej;-?-, ^0. 0 1mm 
fU8. ff*L<», $f;0. 05mm, 5|««(cti0. 1 
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[0175] ;<7)J:3^7Xh7 vi/^eywmttz 

it. x7Xh¥mzm&Ltz>mm<7)*mm mw.xy 
(f. nmz&wi%\,wxw*u\ l*>u xyxv 

wnft umn^ -r ti<7)$&x'$> -> x h i. v \ tea . r 

< Ary-httztey-l^y y£.7-h1ttXI,t, Xy 
X Y 7 'x ^-TtOrtJS^icSrty- b# -y M^tJJffl 

h 7 -/ isvcoftmmiiZii^-7- 4 >7y 

[0 176] tit, X5^^7ytO«lt Ml 
{£. xyxhv-/ ^•Y<r>m Y )m<r>v Vftb LTVUScO 

hXyXYVvi^rOsm&lt. XyXYV y~y\<T)± 
tzm*-<?>mW2 0%WT. »4 L< li 1 0%&T, 

WT. »*L<U0. 8mm£lT, J: >)tf* L<li0. 
5mmJUT. M(C»*L<«i0. 3mmJa7C*l>. 
[ 0 1 7 7 3 &i>. JJELfcV 'J *W*-+83»IJW>K^ 
X5Xh7yi^£§gjrfl>tcli, Mil*. flfifiLfcT 

[0 178] ifc. ±MltzXyXb7vi"rte, SttiJ 
jSJBfc J: -> T #(£ S firt: k & »aj«»«*f *» 0 T=Sr 

ttt Lx&m%t'<7>&m%&mm^t:i><w$>. mm 

S #?L*«i»^*lcKIIIB«*«l**««« Lfc i WSr 

izmx-z h i>cr>x'bhc\ t umtsx-h h . 

[0179] £UJ*^**4>»5i*).* 7^h77 v-v 

htK ^mizmm znsssak* 7 *- ? y ? k v 

^m.^m^mmmzmm^ixh xyxw^s^t 
Lxmx-zz. 

[ 0 1 8 0 ] 0 6 lZm-f*m<7)%ffl<7)X yX h 7 ■/ v-v 

(1) PAS PP 

(2) PAS mi-tt©: PPS M 



'J^<0?S*.X 7* h 7 y i^-v 9 i: . WffitC^gSr W L=5r 
^i+X5^h77y-v 1 0 0&&lt:ffiBLZ7filX^ 

[0 18 1] z.<nV)V?zivrt-9<rmmi. ?-t*y 
Wr>itX 1 1 14 y<.yM<r»\7 1 2*>l8rceMEIWJ 

(hy^) Sr^arri). *lt, m^xyxbv 

1 OJi, rjyyN'-^^yN'-i 3i:^-t'yyNyi4tO 
^5XhJJSTO*>^«U m<t>XyXb7vi<- 
•v9it. ?-t'WN7*14fc7v7x'f fyy+l 5<T> 
^-t'yffiJfflSPttl 6t<r)XyXY1}*%.im*>&t:Wi 
i+X5^h77v't lit. 7>7x-f 

?77fi5^ y<9araraBf 1 1 14 y^w* 

[0182] H^t . *li<0^BH<?)X5X h 7 y ^<7) 

x&. m^mmm^. t>L<{i«*Ji/ t i#3oopsm 

T. #*L<{i200PSJaT. XmtKitlOO 

ifcSMfttlfl-f * 1 L < tfft* h 
;W50kgf • mtlT> *?iL<ti30kgf • m 
OT. «kOif^L<(i2 0kgf -mUTF, Sfefciffi 
L<{±l~10kgf • mjfc^ttCfi^AftttHmUK 

ffiffl-r £ Tirffitts^rt s a5{5ffl{c*f arc* a t «- ^ i. . 

[0183] tfz. im.<r>Wfi<r>XyXYV yj/t<^ 
SUS303, SUS3 04^t'<7)ffl^tt 
^ST'ftSX-fyUX^ S15C, S4 3C, S4 5 
C, SCM420H, &tz. SUJ2^iS^^oA 
«lS8S^)*SiHs FCD4 5 WCD®#mA®mtK 

\tztit><7)9&iwm. m^xixmm. m&m&z 
<7jmsm%zzm itzwmmztz\tc\ixhn»m% 

^mX'h-oXh. ^JttiADC 1 2¥f<D¥ 4 ft XV 

^r^s-7A^ s ac8a, Acsc^m^mr 

«S*r¥*LTII^Wt«i6«l*3Rft«, -e<o+c 

t a d c . ac &mMma&M£&&mfii&* i * ^ 
*®&wmxy xw -,i/\\znLxmm* 
m'omt. adcs, Acmziftfezti&itnx'tt* 

[0184] 

s t4-ag (-t si; -til amets 

CPPS- 1 ) 
2888 CJ-TSL tt^lffl) 
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(3) -Mny 

(4) 7xy- 

(5) mm 



(6) 

(7) 
(8) 

(9) 



CPPS-2] 

£j£:J74tSg: 4 TW-300 CPA) 

CPF] 

*RE#*tt§?: 0 3J-415 (t7fl, 4>18jum) 

ccf-u 

^HBf mftU-3>ttM:<X7T4 b HTA-C6-E (PAN 
<t>S. 7um) CCF-2) 

tfyxmm myr^^-yyx^m-. mfo6mb-i 20 cgfd 

n±#'JThyy)l'*axl-l>y®m S^ttttK: KT-400H (¥ 



[oi85] &mmtm$< 1 te^-r »j£ < a*SB > -e 

VvYm&m&lZXW&l lmm, |*Jgl 7mm. Sf 
$ 1 0 mm<7m®m®Xb , d 1 fc^tWIS 6 m 
m. I*|g4 0ram. ©6 mm<0?E6?$ft# h V -y v 

•v (ililOmm, «S?3mm, fli#&4#) i3<fctA' 
H2. 03<^-rX7^hV7^ J r$:JS^L^. 
X^hV-yv-'r^itOBOSlfflfflSli. 3jum(R 
a) X'hit:. -Wnxyxbv vi/vizi,^ m 

* ^m^mitzmmizmm^i^-tzmixm 



CPTFE) 
y^ttS : * 'J a- h ZrV)9- 

CMoS 2 ] . 

-H5c7)t<7)«c{i2 0 0 , CTl o^cor--;i^as^ 

[ 0 1 8 6 j * lt , -a5<ofig»a D D wi. 9 y?v yy 
5mmjaToanR*)a**»jatLfc. #ftaw>i*i 

*0««OKS*fcli»SU:O. 5mmUtTT'& , K 
c?)X7^h7-y v-vc7)RO*{±^0. SmmlilTtiio 
fc. 

[0 187] 
1*11 







g ft « 


it 


8 


0 


1 




1 


2 


3 


. 4 


1 


2 


3 


4 


5 


6 




PPS-1 (1) 


100 




100 


100 








100 


100 


100 




PPS-2 (2) 




100 




















PA (3) 










100 


100 












PF (4) 






















a. 
0 


CF-1 <5) 


30 


30 


30 


10 




40 


40 


5 


30 


30 




CF*2 (6) 






















/— » 
fi 
fi 


GF {7) 






















PTFE(8) 


10 


10 


10 


5 








20 




20 


§8 


MoS, (9) 


8 


8 


8 














40 



[0 188] l!fflHfitt^iW-S:fflkvt*5;*htt» 

fir&v\ ifl^,<7)^2r^2(c^L7t. 
[0 189] (a) XyXbiSM 

mm$m® (S4 3c> s^t^ a* mat/us 
-Wpii (adc 1 2 ) ti/c, xyxvmmm 



ffiffi:30. Okg/cm 2 (2. 94MPa) 
m%: 18 0m/*, 

ffl#»: S4 3C. ADC1 2 ( t i, (Cffifflg 3 S : 3 
jum(Ry) ) 
Kttlffil: 5 0%*® 

$&?fi : B8»S<'x7MR*ttIlATffl5M/l' YivaAT 
F 

[0 190] 
[3*2] 
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S5 IS 


Jt 
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2 


3 
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2 


3 


4 


5 


6 








51 


63 


60 


88 


255 


207 


S3 


122 


86 


61 




S43C 




0 


0 


0 


0 


3 


1 


6 


0 


2 


8 








79 


77 


84 


90 


302 


241 


106 


137 


155 


116 




ADC12 




6 


6 


5 


6 


51 


27 


45 


4 


9 


23 


£ 






O 


O 


O 


o 






O 


X 


A 


O 


□a 


S43C 


raws 


0.02 


ao2 




ao2 






0.10 


0.03 


0.06 


0.02 


K 






O 


O 


o 


o 








X 


X 


A 




ADC12 




0.C2 


0.02 


0.02 


0.02 






0.16 


0.04 


0.07 


0.04 



[0191] *20*S*A»6 . mm 1 -4(4. «**f 
[0192] f&fe&fflicOJtW 1-3(4. l-vf 

mm) *£. e« 

(4. WJUfitttfsS 0 . JUSffll 6 147/U 5 -VAM^?) 

xwi mm) 

[ 0 1 9 3 ] (b) S^iSS* 

wmmmtt ix rn.rn.mi mm mxv 
mm 2*m ^mma x umm 3 - 6 c^v ^ . 



H7 fc^SOfcS&Bfcflft vc&TtfSIBti J: tffcfr-CS 

[0194] -r&fc^. ii7(c^s!D D D^K^®^a 

(4. KltftftOX^h^-y v-vASrHIte|gt(itt2 0<7) 
TfflfcSSBafcTWftOlt* X5Xh7.yytA(0TJ 
lrtcOJSffi^^h-CH^SilJtUy/ 

^(MfflcOgfajP 2 3frt>ZyX h V -y 5/* AO?i»S-ji 

fc. iiH6B»i»2oj=ttm«©me*»Jt. »m**2 4 

[0195] 



fflffi:30. Okg/cm! (2. 94MPa) 
jSJK : 3 0 0 0 r p m 

(*?Xh7?S'*ai*I&lMtoaUK: 3 7 6. 
: 5 2 7 . 5 2 m/m i n ) 

S4 3C. ADC 12 ( i: i> (Cfflfflg 3 S : 3jum (Ry) ) 

IS^B#H : 1 0B#[H 

IBfl^x^EiSttSATffljM/l. y/U3ATF 
1 2 0°C 



8 m/m i n . *hf£ 



01 



: 6 U -v h/P/* 
[0 1 9 63 S20t6£a»6fcBjjfc ; &>$ r< j:3fc, 

xa*),m§' a mmx'$>z>®m£Zo. lmmtiT/i 

[0 197]-*. (^jffl£*)ttR0!l3tt. S4 3C 
mmiZitKXttfr'itz. ADC1 2ffl*T'(4. 

[0 198] itz. mWcoRSmS (MSB 2. 

lata ) rtmewto it «w 4 - 6 (4 . smimnmn 



Mb U;Ot«W«U ADC 1 2ffi¥"Cli» 

m^^Tv*. Jtwj6(4. zm&o^fy* 

?Ji%B.*Mz.XtiiitLt:tzMz&m&mX'$> h A D C 1 

2(C*flT#Stt#iaUc. 

[0 199] 

\Wb<rM%\ *P<0X7XhV-y>-vt^-5^(4. 
KLhW^LfcJ: die, Bf«oa«!&»<5.*&»a • iSffiflE 
?t , 5a5ffl^7XhV-y>-A'-C'J)l»*^. VAiixym 
)\,\-*jJx£&. (ADC 12) OJ:d*«flttr*»^fl8R 

<n ( s 4 3 c ) j: o Kwmxmkthfkmz&u 

X. JHBMB#WB»=tt*>fe-f**>«>TflHifcHfl^ 

[0200] Ltztf^x. muismmt' e>g®£M 
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i h/l,? 3 >-A'- ^-gi^x 7^ h 7 -y y + i LT. (St 
T AT*4fcMT**)S5SSl*^ttafi3il«*tt 

[020 1] 7Xh97 i"V<Of8it2r&K<8l> 

#Hi> y-b (»□) HfCiSSOtWtfiT^SW 

[BfiB*>«*fclMJ!] 

(ian (a)flnmmojEBai 

(b) WlSOBPJBkOBrBIH 

< c ) SS l #!«fg<9»<9fc*»rB0 

[02] (a) m2$mm<7>wm 

(b) 8l2iiJ6»?Gl<o®iS0 

( c > m2mmmcomcommmm 

[03 ] ( a ) SS3HSM?)lEffi0 

(b) m3mmmrt®wm 

( c ) msmmm^m^mmwm 

[04] (a) - (h) tlWWfcjZtXJXbVvi' 

[05] (a) - (d) mmmmz^txyzhvv 



[06 ] 3lfl3B!B^fiMttffi£1»5i** Yiviavrt- 



[07] SAKtt^H»SKoBriiiBI 

1 XJXYV/i'* 

2 m 

3 
4 
5 
6 
7 
8 
9, 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 

1 7 
20 

2 1 
22 
23 
24 
A 
a 
B 
G 
P 



KM, 
MSB 

10 X7^h7?yt 

mm 

JJKiJP 

mm* oaa 



in 



(a) 



(b) 



(c) 
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